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KEEP YOUR TRAINS MOVING 


with modern apparatus designed to make 
the most of your track capacity by decreas- 
ing headway and shortening station stops 
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control and aid the movements of all types 
of railway traffic. 
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The TELOC Speed 
Indicators and Recorders 


are the product of experience since 
1887 in the construction of speed 
indicators and recorders for railway 
locomotives and vehicles. 

The new type TELOC indicates the 
speed, the total distance travelled, the 
time of day. It records on the chart 
the speed, distance travelled, the time 
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duration of stops. If required the 
instruments can also be fitted with 
apparatus to record the pressure in 
the brake pipes, the direction of travel 
and the passing of signals, etc. 
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The Nydaqvist & Holm AB at Troll- 


hdttan, Sweden, have in recent years 


delivered 15 express locomotives to 


the Dutch State Railways. The axle 
arrangement is 4-6-0. The locomotive 
weighs together with tender 136.6 
tons and runs at a speed of 120 km. 
an hour. All axles are equipped with 


SSE roller-bearing axleboxes. 


® Greater reliability, mainly because 
danger of hot-running is elimi- 


nated 


@ Reduced maintenance expenses 


@ More mileage between overhauls; 


hence maximum availability of 
locomotives 


Axlebox of tender bogie 


SOCIETE BELGE DES ROULEMENTS A BILLES SRE 


No 117, BOULEVARD ANSPACH BeReU: 5:9 ES Waele? MONE «& Wilco SolS 
ANTWERP, 40, Place de Meir GHENT, 32, rue Basse des Champs LIEGE, 31a, b¢ de la Sauveniére 


ei 


Axle box with mechanical lubrication 
Bearing “’ Athermos “ 


Complete safety aa LS Lid Oil saving 


with any loads “€ : ke i , No maintenance 
and at the a See 
Minimum coefficient 


highest speeds At frion 


. = - : ' 
x 2 ; h Ls 
: 4 , % : 
e BS ni e 
* G ‘\ 
— PY "1 : 
fen? 


Brussels - Société Générale “ Ilsothermos “ - Paris 


9, rue du Moniteur 35, rue de la Tour d’Auvergne 


Agents or Representatives in all main countries 
In Great Britain : J. STONE & Co. Ltd. Oceanic House - la, Cockspur Street, London S.W.1 


4 


JOHN COCKERILL sexsinc (eetaium 


Se ae 
| 
| 

ad 


META LL U RGY MACHINERY and METAL STRUCTURES 


SHIPYARD AT HOBOKEN (ANTWERP) 


VIII 
YMoussiau x 


Ay \" 


Most - 


NA 


IX 


Alphabetical Index of Advertisers 


Firms : Specialities : 


Anglo-Franco-Belge des Ateliers de La 


Croyére, Seneffe et Godarville (Soc.) . Vv Locomotives and Railway rolling stock. 
Ateliers des Charmilles (S. A.) . . . . — Air brakes for railways and tramways. 
Ateliers de Construction Oerlikon . . . — Electrical equipment for all traction requirements. 
Ateliers Métaliurgiques (Les)... . -- Locomotives and Railway rolling stock. 
Belgian National Railways . ... . Vill Safety. 
Brown, Boveri & C®°. Ltd... .. . — Electric locomotives. 
Brugeoise et Nicaise & Delcuve. . . . Ill Railway rolling stock and fixed equipment 
Cockerill (John) . .....++. . Vil Machinery and metal structures. 
Claude-Paz & Silva. ....... = Fluorescent tubes and lamps. 
Eclairage des Véhicules sur Rail (L’) . — Electrical equipment. 
English Electric Company, Ltd (The) . = Railway electrification 
Firth (Thos) & Brown (John), Ltd... . = Railway forgings and tools. 
Jaeme GN, Col) 2 0 5 o o 4 9 6 0 Vi Speed indicators and recorders. 
Isothermos (Société générale) . . . . Vil Axleboxes. 
S. A. B. (Svenska Aktiebolaget Broms- 

regulator) HO 5 Sa oO Oo Bw 4 IV Automatic slack-adjusters, 
S. K. F. (Société Belge des Roulements 

PPS om 5” So Geo (Ge eve Gis 5 VI Axleboxes. 

Usines Emile Henricot. . . .... — Automatic couplers; steel castings for railway rolling 
stock. 
WAESSORTNS TOOTS Witt 6 5 56 6 0 ¢ — Cushions and seating. 


Westinghouse Brake & Signal Co Ltd. . I Railway signaling. Brakes. 


MONTHLY BULLETIN 


OF THE 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


(ENGLISH EDITION) 


PUBLISHING and EDITORIAL OFFICES : 19, RUE DU BEAU SITE, BRUSSELS. 


Advertisements : 


Yearly subscription for 1947 : 


Price of this single copy: 80 Belgian Francs. (not including postage) 


\ Belgium ... . . . 700 Belgian Francs 
Universal Postal Union . 800 Belgian Francs 


Subscriptions and orders for single copies (January 1931 and later editions) 
to be addressed to the General Secretary, International Railway Congress 
Association, 19, rue du Beau Site, Brussels (Belgium). 


Orders for copies previous to January 1931 should be addressed 


to Messrs. Weissenbruch & Co. Ltd., Printers, 49, rue du Poincon, Brussels. 


19, rue du Beau Site, Brussels. 


CONTENTS OF THE NUMBER FOR SEPTEMBER 1947. 


All communications should be addressed to the Association, 


CONTENTS Page. 
| 
I. Individual axle drive. Mechanical systems used on electric locomotives and | 
railcars, with an indication of the results obtained in service on railways 
of all kinds (to be continued), by Adolphe-M. Hue . : 823 
II. The oil firing of steam locomotives, A survey of the present position in 
certain European and Overseas countries, by F. STRAUSS . ~ : 837 
Ill. Expediting miscellaneous traffic on the L.MLS.R. 866 
IV. The centenary of the Danish State Railways 875 
V. NEW BOOKS AND PUBLICATIONS : 
4-8-2 class «15F» locomotives for the South African Railways . | 877 
Railway inspection | 879 
The Railway Handbook, 1946- 1947 we cout 880 
Railway Signalling and Communications, — jnstallation and Arairepanee 884 
L.N.E.R. Statistics, — Railways, Roads, Canals 882 
Longmoor Military Railway. — eaters Training Centre of We 
Corps of Royal Engineers ‘ : 882 
MontHLy BIBLIOGRAPHY OF RAILWAYS. 59 


Wit 


LIBRARY 


OF THE 


Permanent Commission of the International Railway Congress Association. 
READING ROOM : 19, rue du Beau Site, Brussels. 


Works in connection with railway matters, which are presented to the 
Permanent Commission, are mentioned in the « Bulletin ». They are filed and placed 
in the library. If the Executive Committee deems it advisable they are made the 
subject of a special notice. Books and publications placed in the reading room 
may be consulted by any person in possession of an introduction delivered by a 
member of the Association. Books, etc., may not be taken away except by special 
permission of the Executive Committee. 


The Permanent Commission of the Association is not responsible for the opinions 
expressed in the articles published in the Bulletin. 


All original articles and papers published in the Bulletin are copyright, 
except with the consent of the Authors and the Committee. 


An edition in French is also published. 


VOL, XXIV. — No. 9. 


September 1947. 


BULLETIN 


OF THE 


INTERNATIONAL RAILWAY CONGRESS 


ASSOCIATION 


(ENGLISH EDITION) 


{ 621 .337 | 


Individual axle drive. 
Mechanical systems used on electric locomotives and railcars, with an 
indication of the results obtained in service on railways of all kinds, 
by ApoLpHE-M. HUG, 


Consulting Engineer, of Thalwil, (Zurich) Switzerland. 


INTRODUCTION. 


An earlier survey of this subject by 
the present author was published in the 
French edition of the /nternational Rail- 
way Congress Bulletin in March, 1930 
(appearing in the English edition in 
June, 1930, and in the German edition 
in September, 1930) on the occasion of 
the International Railway Congress, in 
Madrid in 1930. 

At the request of several Administra- 
tions, the Author undertook in the same 
year a much more detailed examination 
of the subject, which was amplified to 
include systems introduced between 1930 
and 1932 and appeared in the review 
La Traction Electrique, Nos. 1, 4 and 7, 
in 1931, and No. 8, in 1932. This latter 
survey, revised and amplified, was pu- 
blished in 1933 in the form of a 112-page 
bound volume (with 202 illustrations, 
complete bibliography and a French- 
German-English dictionary of the prin- 
cipal technical terms) by the firm of 
Orell-Fissli, of Zurich (Switzerland) and 
Leipzig. ; 

The present article brings up-to-date 
the work mentioned above, the foreword 


to which was compiled by. M. W. MUL- 
LER, at that time — and until 1944 — 
Chief Engineer for Motive Power and 
Workshops of the Swiss Federal Rail- 
ways (SBB-CFF-SFF), Berne. 

In this supplement for 1946/47 we 
shall, after noting certain general ten- 
dencies, examine successively all the 
systems of individual axle drive which 
have appeared since 1932, at least inso- 
far as they have been used in railway 
operation. So as to give a better view 
of the whole field, the succession of 
mechanical systems described will not 
be dealt with cronologically, but will 
be dealt with wholly by classes, as in 
the preceding articles and the work 
mentioned earlier (Orell-Fiissli, 1933). 
We shall moreover follow, as far as pos- 
sible, the same classification. 

As in the 1932-33 work, the present 
article contains not only a description 
of the driving mechanism used on loco- 
motives and railcars but also sets out, as 
far as possible, the results obtained in 
service. In addition, and according to 
the method of application, we shall 
show, at least in certain cases, the com- 
plete locomotive (or a dimensioned 
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sketch) from the point of view of run- 
ning conditions (moving masses, wheel- 
bases, load per axle, combined carrying 
and driving bogies, bissel trucks or guid- 
ing carrying bogies, etc.) in relation to 
the maximum speed which the engine 
should be able io achieve and in relation 
to the adhesion by comparison with the 
tractive effort to be developed. 

This article is conceived in a purely 
practical sense, so as to give operators 
a survey of all the devices in use; no 
theoretical or mathematical principles 
are followed and reference may be made 
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to the articles or works quoted in the 
notes at the bottom of the pages or in 
the bibliography. 

Moreover, the work does not claim to 
be exhaustive; six years of war (1939/ 
1945) and to some extent the post-war 
era have in fact made it very difficult 
sometimes to obtain the desired inform- 
ation. 

Finally, so that this survey shall not 
be unduly long, reference will be made 
as far as possible to the work of 1932/33, 
which will be abbreviated in the text 
and in the notes to Cde. indiv. 


Chapter 1. 
GENERAL (’). 


It can be said that, apart from loco- 
motives and loco-tractors used for shunt- 
ing, rod drive has disappeared. In fact, 
on locomotives used on mountain lines, 
and also on goods locomotives, it would 
seem that Administrations are abandon- 
ing rod-drive for electric traction (or 
Diesel-electric and other systems) in 
favour of individual axle drive only. 

On shunting locomotives, for which — 
in view of their low speeds (65 km./h. 
— 40 miles p.h.) and their limited loads 
—a single motor is generally sufficient, 
it is more economical and also better for 
adhesion (high tractive effort in start- 
ing), to continue to use coupling 
rods (7). 

It may be interesting to mention in 
passing an electric tractor particularly 
well suited for shunting in medium sta- 
tions, which is used on a large scale by 
the Railways in Switzerland, principally 


the CFF. This is a loco-tractor, type B, 
class Te (see Fig. 4), series 64 (former 
series number 16004, cl. Ke2/2) with two 


_ rod-couples axles, one of which is driven 


by a motor suspended in tramway 
fashion, with gears (fig. 2) which can, 
owing to its simplicity of operation be 
worked by any member of the shunting 
staff, without requiring a specially-train- 
ed engine-driver. This type was manu- 
factured in 1928 by the « Ateliers de Sé- 
cheron », of Geneva. 


It can also be stated that, particularly 
in Switzerland, a large number of shunt- 
ing engines are still being built with drive 
by rods from a single motor. Further, 
of the type designed by Brown-Boveri 
about the same time, and shewn in fig. 2 
of Cde. indiv., series 16331, type C 
(Ke3/3), 80 were already in service on 
the CHF by the end of 1948. The 
mechanical parts, running gear and bo- » 


a eeeeeeeeeSSSSSSSSSSeSSSeSeeee 


(*) The general remarks on this subject 
the introduction, will not be’ repeated, 


, contained in the 1932/33 work, mentioned in 
but supplementary information only will be given. 
(?) This case was similar to that of the three-phase locomotives ( 
to 5), one motor being too powerful for one axle and capable of dri 


see Cde. indiv., figs 3 
ving at least two. 


SEPTEMBER 1947 BULLETIN OF THE InT. Ratsway Concress ASSOCIATION 825 


Sécheron — SLM. 


Shunting tractor, Te class, Swiss Railways 


Hic ka 
(single phase, 15 kV, 167/, cycles). 


Passes 


Sécheron. 
Fig. 2. — Wheel arrangement, with motor, of the tractor shewn in Fig. 1. 
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dies of these locomotives were built by 
the Winterthur Locomotive Works 
(SLM), as indeed they are for all Swiss 
locomotives and many others. 

In view of the disadvantages of drive 
through coupling rods, particularly at 
higher speeds, independent axle drive 
has even been tried on steam locomo- 
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the Henschel Works, at Kassel, built for 
the Reichsbahn in 1941, which can reach 
a speed of 175 km./h. (109 m.p.h.) at 
which a power’ of 2.000 H.P. is deve- 
loped. 

The only recent cases of which the 
Author is aware, where rods have been 
used on electric passenger locomotives 


Fig. 3. 


p-h.), 2500 H.P., 2 motors. 


tives. Examples of this are: 1) the 
2-C,-2 locomotive of 38300 H.P. for 
140 km./h. (87 m.p.h.) built by the « So- 
ciétés Alsaciennes, Fives-Lille et Schnei- 
der », to the design of SLM-Winterthur, 
and tested in the summer of 1939 with 
good results by the French National Rail- 
ways (*); 2) the 25 000th locomotive of 


— ]-E-1 locomotive, series 151 


Oerlikon — SLM. 


(Be5/7), 1913, of the BLS 
(Bernese Alps) Railway, for maximum speeds of 75 km./h. (46 m. 


(See fig. 6 of Cde. indiv.) 


are those where formerly rod-driven lo- 
comotives have been converted (modern- 
ised) in Switzerland during the second 
world war, with a view to increase pow- 
er and speed (see figs. 3 to 6). 

The subjects of figs. 3, 4 and 5 are 
notable both in execution and design (*). 

Departing from the system of drive by 


(*) Revue Générale des Chemins de fer, Sept./Oct., 1943, pp. 101/109, for comparison, 


on: the other hand, with « Control Mechanism 


Cde. indiv. 


(*) See Technische Mitteilungen SLM-Winterthur, Dec. 1942, pp. 3/10. 


Revue Brown-Boveri, No. 10/11, 1945, p. 407. 


» Universal Drive” ,SLM”», pp. 60/67 of 


For fig. 6, see 
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a motor suspended tramway-fashion (°) 
(suspension from the nose, half the 
weight of the motor and the weight of 
the gears remaining unsupported other 
than on the axle) which will be dealt 
with further in Chapter II, all the mech- 
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the maintenance of rolling stock and 
permanent way, due to the hammer blow, 
particularly on rail joints (*) and also 
has the effect of increasing noise. 

A much-discussed question is whether 
the cost, often much higher, of a flexible 


SLM — Oerlikon. 


Fig. 4. — 1-E-1 locomotive No. 171 (converted in 1942 from No. 151, 
Fig. 3) of the BLS (Berne-Létschberg-Simplon) Railway, single- 
phase current, 15 kV., 15, then 167/,; ~, cycles, for maximum 


speeds of 90 km./h. 
designation Ae5/7) . 


anical systems allow the suspension of 
the complete motor as well as a part of 
the transmission. 

It is known that the effect of unsus- 
pended weight, particularly at speeds 
above 70 km./h. (43 m.p.h.), but also at 
lower speeds, is most unfavourable to 


(56 m.p.h.), 3000 H.P., 4 motors 
See Figs. 3 and 5. 


(new 


transmission with hollow shaft is justifi- 
ed, or if it is sufficient to provide elastic 
elements (generally coil springs) be- 
tween the toothed rim and the body of 
the wheel (the pinion is generally too 
small for this (*) except in the case of 
large locomotives). 


(°) Also the «gearless » system, without hollow shaft, see Cde. indiv., fig. 9, <« Chicago, 
Milwaukee, St. Paul and Pacific Railroad >, 1919. The introduction in this case is entirely 


unsuspended. 


(°) See Cde. indiv., fig. 21, and following explanation (p. 14). 
(7) See fig. 7 — typical example of this kind. 


828 


The Author’s opinion is that in almost 
every case, including secondary railways 
and tramiays, the provision of an elastic 
transmission, allowing the complete sus- 
pension of the motor, is justified. 

The provision mentioned above, of 
elastic joints between the toothed rim 
and the body of the gear wheel provides 
a fairly satisfactory compromise. Fig. 7 
shows a series of gears as fitted in 1941 
to electric locomotives of the Swiss SOB 
(South-Eastern) Railway and other Ad- 
ministrations. This is one of the most 
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gear and pinion or double reduction) 
must in every case have the teeth tem-- 
pered and normalised. The additional 
cost resulting from the use of such im- 
proved gears is largely compensated by 
a reduction of the operating costs and 
by the excellent behaviour and strength 
of the transmission. 

Amongst the works which may be con- 
sulted on the theoretical consideration 
of transmission systems is «Cours de 
Traction Electrique » (Ecole Supérieure 
d’Electricité, Paris), pp. 79 to 99, by H. 


mm 2x4Omm 


i 2xttomm oaee ool 2x\\5em } 
Late. zece Linzel 2zbe | 22bo | tel, 2000 |. zaso | 
1135_{ 4195 | 1115, | 1135, | | 
| (isshed i tee MME I De se Ie «i | 
ae mie LS Soe ee NOCOS: rrr! 
SLM. 
Fig. 5. — Dimensioned sketch of the BLS locomotive shewn in 
Fig. 4 (double reduction gearing, high-speed motors). See 


Fig. 4 and Fig. 6 of Cde. indiv. 


interesting of the arrangements provided 
in a case where it was considered that a 
transmission gear with hollow shaft 
would not be justified on account of the 
cost (°). 

Tt can also be stated, as a further gen- 
eral remark on the question of gears, 
that the almost universal experience, 
having regard on the one hand to main- 
tenance costs, and on the other hand to 
the noise, proves clearly that all traction 
gears (transmission of motive power by 


Paropr (4986-7). An interesting divi- 
sion into classes will be found therein. 

To conclude these general remarks a 
few words may be said on the subject 
of adhesion. <A slipping of one or more 
axles may arise either when starting up, 
according to local or prevailing condi- 
tions on the track and the tractive effort 
to be developed in relation to the adhe- 
sive weight, either when running at high 
speed owing to local conditions or aris- 
ing from the coupling of the motors 


(*) See Heonomie et Technique des Transports, 1942/3 volume, pp. 3 and 19/20 (Protex- 
Maag gears for Swiss SOB motors), and Spoor- en Tramwegen, The Hague/Utrecht, No. 


dated 1/7/44, pp. 163/165. 
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(series or parallel); finally, on occasions 
it may arise owing to mishandling by 
the driver. As a result of the improve- 
ments in transmission systems and pro- 
gress in construction, the conditions of 
adhesion in general seem rather to have 
improved (°). Often, compensation is 
derived from the fact that the slipping 
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axle, taking less energy from the motor, 
builds up the drive on the other axles, 
which may cause them in turn to slip, 
giving rise to an interchange, generally 
of short duration. 

To obviate the occasional slipping at 
high speeds, a coupling has been design- 
ed to link the control gears of two neigh- 


BBC — SLM. 


Fig. 6. — 1-B-1 locomotive No. 221 (and 222) of the Swiss Rhetique 
Railway, single-phase, 11 kV., 167/; cycles, converted from 201 series 
engines of 1913; Deri motor replaced by series motor of high speed 


with double reduction by gears. 


Comparative table. 


Nos. of locomotives 


Hourly rating, H.P. (at motor shaft) 


at a speed of km./h. 
Maximum speed, m.p.h. 
Tare, Engl. tons 


1911 1945 
ser, 201 221-222 
310 612 

28 39 

28 40 

36.415 31.494 


(*) As in the case of the 2-D-2 locomotives, Nos. 5302-5306 of the SNCF (SW region), 


dealt with later. 
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bouring driving axles by means of an 
intermediate gear wheel (°). This may 
be justified in certain cases and so pro- 
vides the advantages given by rod coupl- 
ing without the maintenance disadvan- 
tages. 
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the springs should be as resilient as pos- 
sible, and non-binding, and secondly, 
that between the transmission and the 
rail the weight should be low by com- 
parison with that between the motor and 
the drawbar. In many cases, however, 


In his work « Uber die Adhasion fe- 
dernder Lokomotiv-Einzelachsantriebe » 
(Adhesion of locomotives with indivi- 
dual ale quili drive) (*°), Dr. Lenk, the 
Viennese engineer, decided by theoretical 
calculations that to obtain good alhesive 
conditions it was necessary firstly that 


Maag. 
Fig. 7. — Series of gears with spring-loaded toothed rims, Protex-Maag 
type, for electrie railcars of the Swiss SOB (South Eastern) Railway, 
1940. 


practical results differ from theoretical 
considerations which have only a relative 
value. 

On the subject of gearless drive (") 
there is nothing 'to add to what has al- 
ready been said, the system apparently 
no longer being fitted. 


(*) As in the case of the 2-D-2 locomotives, Nos. 5302-5306 of the SNOF (SW region), 


dealt with later. 


(®) See July, 1930, edition of Hlektrische Bahnen. 


(*) See Chapter II, pp. 7-11 of Cde. indiv. 
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Chapter II. 


DRIVE BY MOTORS SUSPENDED FROM THE NOSE 
(TRAMWAY FASHION). 


In this Chapter, too, there is not a 
great deal to add to what has already 
been said (”). The question of the im- 
provement which may be obtained by 
inserting springs in the gear (1°) has al- 
ready been dealt with, and what has been 
said in the General Remarks covers the 
modernisation of this system; it is im- 
portant that the springs should have suf- 
ficient initial compression. 

It should be noted that certain systems 
which experienced numerous breakages 
of teeth in the beginning, no longer suf- 
fered from this defect when elastic ele- 
ments were introduced,into the toothed 
rim. As the pinion is generally small in 
motors suspended by the nose, the elastic 
elements are fitted in the large gear 


wheel, as indicated in Chapter I (Gen- 
eral) (#). 
Several arrangements are, however, 


worthy of mention in their particular 
application; one being the large number 
of B,B, locomotives of the SNCF (see 
further) and another, the B,B, locomo- 
tives for local and light goods trains of 
the German Reichsbahn, type E44. 
Twenty-four of these engines were built 
in 1932/3 (7°) for a maximum operating 
speed of 80 km./h. (50 mp.h.). This 
was then, the Author believes, the highest 
permissible speed for this type of en- 
gine. 


The motors of the E44 engines are 
suspended from the nose, of normal con- 
struction without spring elements, but 
with gears having oblique teeth (fig. 8). 
The tare of the engines is 77.2 tons 
(75.979 Engl. tons) and the axle load 
is consequently around 19.5 tons (19.19 


SSW. 

Fig. 8. — Driving axle fitted with double-sid- 

ed gears with oblique teeth and Isothermos 

axleboxes, B,+B, locomotives, class E 44, 
German Reichsbahn. 


Engl. tons). The hourly rating at 73 
km./h. (45 mph.) is 2900 HP. The 
two coupled bogies have a wheelbase of 
3.5 metres: (115%/,,’”). 

As a main point of this Chapter, men- 
tion must be made of the results obtain- 
ed with the B,B, locomotives of the P-O 
section (W and SW Regions) of the 
SNCF, used on a large scale since about 
1925 and built by Oerlikon (electrical 
equipment) and afterwards by other 


(#) See Chapter III, pp. 11-21 of Cde. indiv., also «Zur Mechanik des Tatzenmotors >, 
K. Pruanz, Hlektrische Bahnen, Feb. 1941, p. 31. 


(##) See figs. 17 and 24-27 of Cde. indiv., pp. 15-16. 

4) See fig. 7 and notes (") and (*) at bottom of page. 

(7%) 20 for the Augsburg-Stuttgart line and 4 for the Freilassing-Reichenhall-Berchtes- 
gaden line — see Hlektrische Bahnen, July, 1933. 
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firms in France. The first series com- 
prised 200 locomotives of an hourly rat- 
ing of 1600 HP. and they were first 
designed for a speed not exceeding 65 
km./h. (40 m.p.h.) (local and goods serv- 
ices, multiple hauling, see fig. 9). 

At the end of 1943, the SNCF possess- 
ed a total of 600 B,-+-B, type locomo- 
tives, of which certain series were built 
(or converted) for speeds up to 90 and 
even 105 km./h. (56 and 65 m.p.h.). 

Series 011 to 040 locomotives, 


for 
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ker. (176 lb.) carbon steel for the gear 
rims and CrNi, 105 kgr. (234 lb.) steel, 
hardened and tempered for the pinions, 
lubricated in a compound gear case. 
Their behaviour has been satisfactory. 
The suspension of the motors of the lo- 
comotives with double-sided gears 1s 
stated to be very satisfactory since the 
fittings of springs, a solution which 
seems to have a most favourable effect 
on the axle cushion blocks of the driving 
motors. 


Oerlikon. 


H.103 locomotive, type B,+B,, 1926, Paris-Orleans (SNCF), with 1000 tons 


goods train, 


speeds up to 90 km./h. with gears on one 
side (two-part gears, assembled with 
bolts) were first used for suburban pas- 
senger services; when they were used for 
goods services there was a marked ten- 
dency to wear on the teeth of the gears. 
Series 101 locomotives (speeds up to 
95 km./h. [59 m.p.h.]) with rigid gear- 
ing and monobloc gear wheels showed, 
as also did those with gears on both 
sides, a general tendency to wear owing 
to the absence of sprung teeth. About 
sixty engines of this series, those with 
one-side gears, have gear wheels of 80 


Locomotives Nos. 1 to 80 (speed up to 
90 km./h.) are fitted with rigid single- 
sided gearing (monobloc gear wheels) 
and motors supported by the nose on a 
group of helical springs (Pennsylvania 
sleeves); the gears (as for the series 
mentioned above, carbon steel 90 ker. 
(198 Ib.], and CrNi 105 ker.) have shewn 
a marked tendency to wear, and break- 
ages of bolts in the motor suspension 
have been experienced. 

All these series of locomotives are gi- 
ven a general overhaul after a mileage 
of 135000 to 140000 km. (83/885. to 
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86 992 miles). Series 201-224 (speed up 
to 70 km./h. [43 m.p.h.]) used largely 
for shunting, are overhauled every 
100 000 km. (62437 miles). 

Other series show similar results. 

Engines 165-180 and other series 
(speeds up to 105 km./h. and up to 70 
km./h. respectively) with single sided 
gears but with spring-loaded gear 
wheels (mounted on the axle, alongside 
the driving wheel) shew defects due to 
the two-piece rim of the sprung gear 
wheel; these defects, mostly broken teeth, 
have been overcome by the use of a new 
wheel with monobloc rim. 

In general it can be said that there 
does not seem to be any appreciable dif- 
ference in behaviour between single and 
double sided gear systems. On the other 
hand, maintenance costs are noticeably 
lower when using elastic rims. In cost, 
either first-cost or maintenance, flexible 
toothed rims are cheaper than double- 
sided rigid gears. 

An important matter still to be con- 
sidered in this Chapter is that of axle 
fractures, generally arising between the 
hub of the wheel and the gear wheel. 
It is always necessary to have the axle 
diameter rather greater where the centres 
(wheel and gear wheel) have to be press- 
ed on. Jn every way the risks are reduc- 
ed by the use of flexible toothed rims 
in cases where a fully slung motor with 
flexible drive (if necessary with a hollow 
or partly-hollow shaft) is not considered 
preferable. 

Within the scope of this Chapter the 
question of adhesion can be raised again, 
being a very important point in the case 
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of bogies with two nose-suspended mo- 
tors. Reference may be made to the re- 
marks in Chapter I, General, pages 829 
and 830. 

The problem is dealt with in an inte- 
resting and complete manner in the work 
already mentioned on page 828, Chap- 
tera la? )c 

It is known that in operating practice 
on railways and tramways the adhesion 
factor is very elastic and depends on all 
manner of conditions, permanent or tem- 
porary, local or constructional, and the 
factors generally allowed — according to 
the type of engine, the method of haul- 
age and the track conditions — have al- 
ways had a very generous safety margin, 
which is logical since it is necessary in 
principal to take the most unfavourable 
conditions. 


It is also known that adhesion is a 
little lower with engines of B,B, type; 
under the tractive effort, particularly in 
starting, the front axle has a tendency to 
lift, consequent upon the fulcrum effect 
of the pivot of the bogie, which causes 
the leading axle to race. To meet this, 
in addition to the use of a device for 
compensation of load by pneumatic 
pressure on the front headstock of the 
bogie, it is possible to fit an electro- 
pneumatic valve, operated when neces- 
sary by the driver, providing a brief and 
moderate brake effort to the axle which 
tends to race (17). 

The publication mentioned (**) shows, 
amongst other things, by the use of the 
figures at the top of page 24, the relative 
percentage of adhesion, that is to say, 
the variations in the adhesive factor in 


(#*) See p. 21 and following (particularly p. 24) of « Conférences sur la Traction Hlec- 


trique », H Paropi, 1936/7, Vol. 1. 


(*) See pp. 340-341 of Vol. 10/11 of 1945 (special electric and thermo-electric traction 


number) Revue Brown-Boveri. 


834 


relation to the position of the motors 
(and their suspension) compared with 
the axles and the symmetrical centre of 
the bogie. It is shewn that the asym- 
metrical position of the motors in rela- 
tion to the bogie pivot can noticeably 
increase the adhesion, as can the suspen- 
sion of the axles and their connections, 
apart from the connections between the 
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24, with 22 figures) and have seen that in 
general there is nothing new to add. In 
fact motors with nose-suspension (with 
or without flexible elements in the tooth- 
ed rims of the gear wheels) are still al- 
most universally used for urban and sub- 
urban train sets. 

They are also still used very often for 
diesel-electric sets, and sometimes even 
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Fig. 10. — Diesel-electric locomotive of the DSB 


Weight in running order (adhesive) 


Max. power of each of the two Diesel 
motors 


Diameter of driving wheels (carry- 
ing) J aed 

Maximum speed . a) ap 

Rigid wheelbase (driving axles) . 


bogies. However, constructive and prac- 
tical considerations are of more value 
than theoretical ones. 

It seems important at this point to 
form some conclusion to this Chapter II 
regarding motors with tramway suspen- 
sion. 

In this Chapter we have not gone into 
the same details as in Cde. indiv. (pp. 11- 


(Denmark), 1931. 


102 (51.7) t. (100.38 [50.88] Enel. t.) 
500 H.P. 
1404 (9384) mm. (4/77/,./ [3/7°/,/7]) 


110 km./h. (68 m.p.h.) 
4590 mm. (14/9%/,,’7) 


for diesel-driven large locomotives. 
Examples which may be quoted are the 
two diesel-electric locomotives Nos. 134 
and 132, type 2-D,-2 of 1000 H.P. hourly 
rating, for maximum working speeds of 
110 km./h. (68 mp.h.) supplied in 1931 
to «Danske Statsbaner» DSB (Danish 
Railways) by the Frichs works, Aarhus 
(fig. 10). These engines each have four 
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driving axles, as have all railcar sets of 
the DSB (78), one motor suspended from 
the nose with single gear reduction; the 
maximum load per axle is, it is true, 
only 13 tons and the construction dates 
from 1929/30. 

The large American diesel locomotives, 
notably those of the Union Pacific, de- 
signed for express service between Chi- 
cago and San Francisco and put into 
service before 1939 (of which an exam- 
ple is the «City of Los Angeles» series 
LA-5) are also, it is understood, fitted 
with nose-suspended motors: On _ the 
other hand, the large diesel-electric loco- 
motives put into service in Europe dur- 
ing the last ten years, particularly by 
the SNCF (‘S-E region, PLM line) and 
by the Rumanian CFR (Caile Ferate Ro- 
mane) on the Campina-Brasov mountain 
line, have been provided with flexible 
transmission gear, and will be dealt with 
in the appropriate chapters. 

We may also note the cases of locomo- 
tives with transformers. These are al- 


ready rather complicated, having gen- 


erally been equipped with motors hung 
by the nose, and moreover have been 
experimental. As examples, there are 
firstly, the already old 1D,1+1D,1 with 
rotary converters, of the American Great 
Northern ‘system, for heavy goods trains 
(hourly rating 4400 H.P. tractive effort 
51 t. [50.19 Engl. t.] at 23 km./h. [14 m. 
p-h.], maximum speed 72 km./h. [45 m. 
p-h.], total weight 337 tons [331.67 Engl. 
tons], equivalent to 76 kegr./ch. [170 
lb./H.P.] developed by ‘the Westing- 
house Electric and Manufacturing Co.) 
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(*) and secondly, the two engines with 
mercury vapour rectifiers, type B,-HB, of 
the German Reichsbahn which were 
built, one by Brown-Boveri and the other 
by AEG. These were built in connection 
with the test of a tension of 20000 V., 
single-phase, 50 cycles, for the Héllenthal 
line (power 3.000 H.P. weight 84 tons 
[82.673 Engl. t.]) (7). 

Finally for the same Hdllenthal line, 
the Siemens-Schuckert works built in 
1934-36 the B,B, locomotive series 244, 
No. 24, for the Reichsbahn, which was 
put into service in June, 1936, operated 
directly at 50 cycles (#1). As the single- 
phased motors, in view of the frequency, 
could only be built for a low tension, it 
was necessary to fit two per axle, per- 
manently connected in series. In this 
case 14-pole motors were used, for which 
the speed of the commutator was 53 m./ 
sec. (174 ft./sec.) at the maximum oper- 
ating speed of the engine of 85 km./h. 
(53 m.p.h.); the 14 brush-holders had to 
be placed in two staggered series (rings) 
of seven each. Figures 11 and 12 shew . 
these traction motors. 

Experience gained in numerous cases 
shews, however, that it is preferable to 
suspend the motor entirely, or at least 
to provide gearing (as already shewn in 
the first Chapter, see also Fig. 7) with 
a well-sprung toothed rim. The best 
solution is to fit both arrangements to- 
gether. The injurious effect of hammer 
blow on the track by the unsprung mass 
obviously depends on the rail section 
(weight per running yard), on the track 
superstructure, on the total axle load and 


(8) See Bulletin SBB-CHF, Berne, Feb. 1937, p. 24 (fig. 1-3); « Zugférderung mit Diesel- 


Fahrzeugen in Dinemark» (Train working with Diesel sets in Denmark) 


French). 


(German and 


(%) See Hlektrische Bahnen, Berlin, special supplement for 1936, pp. 71/72,fig. 35. 


(”) Idem, pp. 75/76, figs. 41/42. 


(7) See Hlektrische Bahnen, Berlin, March/April, 1937. 
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on the running speed. Equally, the ro- 
bustness of the motor construction and 
the bogies is involved, which implies a 
certain supplementary weight. However, 


Fig. 11. — Traction motor, single-phase, 50 cycles, nose- 
suspension, for two-point mounting on axle (see 
Fig, 12). The very small pinion can be seen, 15 teeth 
only, cut obliquely at 26° (reduction 1: 5.87). The 
blocks resting on the axle are separated, those of the 
second motor bearing alternately along the axle. 
Weight of motor without gears, 2.5 tons (2.46 Enel. 
t.), hourly rating 330 H.P. 


the modern tendency in the construction 
of rolling stock — actually with a view 
to economy in operation — is towards 
lighter stock. Here is another reason, in 
reducing the maintenance costs of mo- 
tors, gears, bogies and railear sets in 
general, for reducing to a minimum the 
impact of the moving masses, as well as 
the vertical and transversal shocks trans- 
mitted to the rail. 

It could consequently be asked whe- 
ther, with technical progress in construc- 
tion on the one hand, and the require- 
ments of operation on the other, the 


nose-suspension of motors should not 
disappear. Its suppression is naturally a 
question of cost, of weight, of impeding 
and complicating construction, but it is 
thought that in spite of all these circum- 
stances the complete suspension of motor 
is justified. There are now new flexible 
transmission systems, much improved 
over the old ones, which will be describ- 
ed more fully, as regards railcars, in 
Chapters IV and VI. As will be seen, 
moreover, in Chapter VII, even for tram- 
ways, where the axle load is low and the 
rails entirely welded, the most recent 
large-scale experience demonstrates the 
advantage of fully-suspended motors 
with very flexible transmission, the ques- 
tion mentioned above of cost, weight, 


Were — 


Fig. 12. — Driving axle of E 244.21 locomotive, | 
Reichsbahn DR (2700 H.P. hourly rating), two 
carried on the axle, nose-suspension, double-side 
(the two roller beams seen to right and left 
wheel set are not part of the arrangement, servi 
to hold the motors in position for the photogr 


complication and hindrance being solved 
and economically compensated by the 
great reduction in maintenance of rolling 
stock, motors and track. 


(To be continued.) | 
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The oil firing of steam locomotives. 


A survey of the present position in certain European 
and Overseas countries, 


by F. STRAUSS, London. 


I. Introduction. 


Oil-fired steam locomotives are nothing 
new. The country where this system of 
firing of steam locomotives was tried out 
at first was Russia, which in 1884 had 
about 100 steam locomotives fitted for 
burning petroleum refuse. Since then, 
the numbers of oil-fired steam locomo- 
tives increased considerably, but, unfor- 
tunately, details giving the extent to 
which they are used and the type of oil- 
burning equipment fitted are at present 
not available. 

In Great Britain, the former Great 
Eastern Railway had its first oil-fired 
locomotive in operation in 1893. This 
locomotive was built by James Holden 
and appropriately named « Petrolea ». 
The reason for the experiment then was 
that the Great Eastern passenger rolling 
stock was lighted by oil gas, and diffi- 
culty arose with the disposal of oil waste 
into normal sewage channels; hence, it 
was decided to endeavour to dispose of 
it as locomotive fuel. In all, about 60 
locomotives were equipped for oil-firing 
on the Great Eastern Railway at that 
time. As soon as oil fuel had to be pur- 
chased from outside sources the price 
rose; with the extended adoption of elec- 
tric carriage lighting, the company’s own 
supply of oil waste dropped and thus the 
oil-+burning steam locomotives were con- 
verted into coal burners. 


2 


In the United States and other oil pro- 
ducing countries oil-fired steam locomo- 
tives are widely used; only the advent of 
the diesel-electric locomotive checked the 
extension of their use in the United 
‘States. As early as 1896, half of the 
locomotive stock of the Atchison, Topeka 
and ‘Santa Fé Railway in Southern Cali- 
‘fornia had been converted from coal to 
oil-burning. This railway is still one of 
the largest users of oil-fired steam loco- 
motives in the world. 


In 1943 there were on Class I railways 
of the United States 39700 steam loco- 
motives of which 6 700 or 16.8 per cent. 
were oil-fired. The quantity of fuel 
consumed by oil-fired steam locomotives 
in 1945 was 17000000 tons of fuel oil 
compared with 424000000 tons of coal 
consumed by coal-burning locomotives. 
These figures represent 14 per cent of 
the fuel oil and 20 per cent of the coal 
production in the United States during 
that year. 


In countries without indigenous oil 
resources, oil-fired steam locomotives are 
only used when locomotive coal is either 
unobtainable or in short supply. Even 
then they are never used extensively or 
for lengthy periods, as they are not re- 
garded as an economical proposition but 
only as an unavoidable stop gap. More- 
over, it is evident that strategic considera- 
tions are against the use of oil as loco- 


@ 
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motive fuel in countries which produce 
only very little or no oil at all, but which 
have either coal or water power resources 
available for traction purposes. 

Before dealing with the equipment 
used on, and the state of development of, 
oil-fired steam locomotives in certain 
European and Overseas countries, one im- 
portant factor which may be decisive for 
the future of this type of steam traction, 
has to be mentioned, namely: oil fired 
in steam locomotives can never produce 
results comparable to those of its use in 
diesel locomotives, the reason being that 
the thermal efficiency of a diesel loco- 
motive is about three to four times higher 
than that of a steam locomotive of the 
same H.P. output. 


It results therefrom that, when a coun- 
try without indigenous oil resources con- 
siders as a long-term policy to run its 
railways on imported oil fuel, then the 
oil should undoubtedly be used in prime 
movers:in which its consumption is low- 
est and its thermal efficiency highest, i.e. 
in diesel locomotives. 


II. Equipment used on oil-fired steam 
locomotives. 


The equipment used on oil-fired steam 
locomotives can be classified into several 
groups, according to the type and posi- 
tion of the burner. Although there are 
thousands of patents for oil burners — 
up to 1st November 1939 no less than 
1975 patents for oil burners had been 
taken out in the United States alone — 
the principle on which modern oil bur- 
ners work is always the same, i.e. steam 
is used to atomize the oil. 

There is, however, a marked difference 
in the method of using the oil burners. 
On the railways in the United States, 
Belgium, France, Great Britain, Italy, the 
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Middle East and certain South American 
countries where oil-fired steam locomo- 
tives are in operation, single oil burners 
are used. On the other hand, certain 
Central European railways as well as 
some Overseas railways which use oil- 
fired steam locomotives, consider it more 
advantageous to have two oil burners 
per locomotive and to fire a miazture of 
fuel oil and low-grade coal. 

As a detailed description of the various 
types of oil-burning equipment in use 
would exceed the scope of this article, 
only two types, which are commonly 
used, will be dealt with here namely : 


(a) The « American-type » equipment 
used by the Great Western Railway of 
Great Britain for firing fuel oil alone, 
and 


(b) The Hardy equipment used by 
Central European railways for firing a 
mixture of fuel oil and low-grade coal. 


(a) The equipment used by the 
Great Western Railway (*). 


This oil burning equipment which is 
very similar to that generally used on 
U.S. railways consists essentially of one 
weir-type burner, an oil regulating cock, 
a steam manifold carrying the necessary 
control-valves and a pre-heater on the 
engine, while the tender equipment com- 
prises fuel oil tanks, heating coils in the 
fuel oil tanks, a drainage valve, an oil 
filter, a shut-off cock and finally flexible 
oil and steam connnections between ten- 
der and engine (see Fig. 1). 


Description of equipment. 


Fuel oil is contained in a tank having a 
total capacity of 1 800 gallons and design- 


—eooooo 


(*) See The Railway Gazette (18th January, 
16th and 30th August 1946) and Modern 
Transport (16th November 1946). 
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ed to fit into the coal space of the 3500 
gallon well-bottom tender. The front of 
the tank is lagged with asbestos non- 
conducting composition; precautions 


have been taken to prevent free circula- 
tion of air around the sides and back. 
An oil filler pipe of 4 in. bore runs from 
the top of the oil tank towards the rear, 
and then passes vertically downwards, 
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and from which it is drawn through a 
stand pipe 4 ft. 5 in. high. This cham- 
ber contains two steam-heating coils with 
a total heating surface of 295 sq. ft. It 
is also fitted with the bulb of a Roto- 
therm thermometer, the dial of which is 
carried on the front of the tank. Auxi- 
liary heating loops, each with a heating 
surface of 8.5 sq. ft. are fitted one on 


20 
4 


Serenata 


Fig. 1. — Layout of fuel tanks and oil fuel firing apparatus on a Great Western Railway 
2-8-0 locomotive. 


Reference. 


) O11 regulator cock to burner. 

) Steam to cleaner. 

) Steam to burner. 

) Drain from heater (engine). 

) Connection from strainer to trap 
gine). 

) Steam to heater (engine). 

) Steam from auxiliary blower. 

) Heater steam from engine manifold. 

) Steam fountain to manifold. 

) 

) 


Or q# Co bo 


(en- 


Steam from Masons valve. 
Oil fuel to engine heater. 


through the water space to the underside 
of the water tank, where it branches 
transversely to provide a filling point on 
each side of the tender. The oil level is 
indicated by a flat gear of conventional 
type. 
The lower front portion of the tank is a 
partly-sealed chamber about 3 ft. 6 in. x 
2 ft. 4 in. deep into which the oil flows 
through holes in the back partition plate, 


Qe 
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— 


Connection from strainer to trap 
der). 

Drains from steam trap (tender). 
Heater steam to tender manifold. 
Drain from sludge cock. 

Steam from tender manifold to heater. 
Steam from tender heater to strainer. 
14-inch, Auto-Klean strainer. 
Steam-heating coils. 

Steam-heating coils along tender sides. 
Oil fuel filler. 


(ten- 
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each side of the main tank. The steam 
supply to the heating coils is controlled 
by three valves mounted at the front of 
the tank on a manifold which is fed 
through a flexible hose from the steam 
manifold on the engine. 

The oil from the stand pipe passes 
through a 2 in. shut-off cock and a filter 
and thence through a flexible hose to a 
1.5 in. bore pipe running under the left- 
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hand footplate of the engine. Here it 
passes through the pre-heater in the 
form of a steam jacket about 5 ft. 3 in. 
long and then immediately through the 
oil regulating cock to the burner. 

The oil regulating cock is linked to a 
quadrant graduated in degrees and oper- 
ated through a pinion drive by means of 
an horizontal control wheel located in the 
front left-hand corner of the cab. 

The steam manifold on the engine, si- 
tuated immediately to the right of the 
oil control wheel, is fed with saturated 
steam from the boiler fountain, and car- 
ries five valves controlling steam to: 

(1) the burner; 

(2) the burner cleaner; 

(3) the ordinary blower in the smoke- 
box; 

(4) the oil pre-heater on the engine; 
and 

(5) the oil heater on the tender. 


A sixth valve on the manifold enables 
steam from an outside source to be made 
available at all these points during light- 
ing-up. The steam supply from the ma- 
nifold to the blower is tapped into the 
body of the normal blower valve. By 
this arrangement steam from the auxi- 
liary supply can be fed to the blower 
while raising steam, and, in addition, the 
location of the special blower valve close 
to the other oil-burning controls enables 
the fireman to operate the blower as 
required. 

The burner, mounted at foundation- 
ring level in a small chamber at the front 
of the firebox, is of the type in which 
oil flows over a weir on to a ribbon of 
steam by which it is caught up, atomized 
and projected towards the back of the 
firebox at an inclination to the horizon- 
tal. The oil orifice is 2 in. wide & 3 in. 
deep and the steam orifice immediately 


SEPTEMBER 1947 


underneath is 23 in. wide 0.018 in. deep. 
The chamber carrying the burner has a 
small bottom damper door which can be 
pre-set to a suitable opening. 

The floor of the firebox consists of a 
steel plate in which are cut six rectangu- 
lar holes giving a total air inlet of 2.25 
sq. ft. The normal type of ashpan has 
been modified to provide a suitable fire- 
pan; the original damper gear is retain- 
ed. The air supply to the firebox 
through the orifices in the floor is con- 
trolled by opening or closing the damper 
doors in the firepan. Firebricks with a 
high alumina content are used to line the 
floor and the lower part of the firebox; 
a standard brick arch is fitted. 

The firedoor has been re-designed to 
form a reasonably effective seal, and 
although easily opened, is effectively 
locked when in the shut position. An 
inspection hole with cover is also pro- 
vided. 

The normal spark plates have been 
removed from the smokebox and the 
blast pipe orifice had to be altered in 
order to give the best draught conditions. 
Lighting-up. 

When lighting-up the engine the boiler 
steam valve on the fountain has to be 
closed and the external steam supply 
coupled to the engine. At motive power 
depots this is usually derived from the 
boiler washing steam main. At sheds 
without boiler washing steam main 
equipment, the steam required for start- 
ing up may be obtained from another 
locomotive; special adaptors are provided 
for taking it off from the injectors for 
boiler washing in such circumstances, 
while another type of adaptor enables the 
steam to be obtained from the steam 
heating pipe on the engine. Steam is 
then turned to the manifold, from which 
the tender heating coils can be supplied 
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by opening the appropriate cocks on the 
tender. These are partially closed down, 
with the side coils shut off altogether, 
when the temperature in the tender tank 
approaches 160 degrees Fahr. Lighting- 
up can, however, be performed as soon 
as the tender Rototherm shows more than 
100 degrees Fahr. 

When the time for lighting-up comes, 
the front and back dampers should be 
half open, the oil feed cock on the tender 
must be open and the filter handle given 
a few turns back and forth. The blower 
must then be put on slightly and, if 
necessary, the steam jets of the burner 
cleaner valves have to be operated; ob- 
viously these must be closed down before 
lighting-up. Burning scrap cotton waste 
saturated with oil is then inserted on a 
special rod through the firedoor inspec- 
tion hole and the burner steam valve 
opened to show at least 40 Ibs./sq. in. 
pressure. The fireman’s oil regulating 
cock is then opened. The oil should 
light on emerging and should be eased 
back to the smallest possible steady flame. 
As the valve does not open until the 
quadrant has been turned about 20 deg. 
a stop is provided to prevent the fireman 
accidentally shutting off the supply when 
running with the minimum flame. The 
auxiliary steam should be shut off when 
a pressure of 70-80 lbs./sq. in. is obtained, 

When the fire is first started up and 
the brick work is cold, only a light fire 
should be maintained, but later, as the 
brickwork becomes heated the fire may 
be increased as desired. It is necessary 
to see that the entire oil passing through 
the burner is being consumed in the fire- 
box and that none of it is dripping down 
into the pit or on the ground under the 
locomotive. An accumulation of oil un- 
der the firebox is liable to catch fire. 


To avoid damage to stays and tubes 
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lighting-up from cold takes about the 
same time — 23 to 4 hours — as with 
coal-fired locomotives. On the other 
hand, if the steam pressure of an engine 
is about 160 lbs./sq. in. it takes only 15 
minutes to raise it to 225 lbs./sq. in. 
Closing-down fire. 

Shutting-off of the oil fire involves 
the closing of the shut-off cock on the 
tender, and after the connecting pipe has 
had time to drain off, the oil regulating 
cock on the engine. The steam to the 
blower and burner is closed down and 
the manifold is shut off by closing the 
supply to steam fountain. 


Maintenance. 


‘As the oil-burning equipment on the 
Great Western Railway has only been in 
use for a comparatively short period and 
on a relatively small number of engines, 
(37), at present it is not possible to give 
any reliable data on the maintenance of 
the firebox and boiler. Oil-fired loco- 
motives are given a weekly inspection 
with the firehole door removed at boiler 
washing and stay inspection periods. It 
takes only 20 minutes to dismantle and 
replace the firehole door while the addi- 
tional examination of the brickwork oc- 
cupies only a few minutes. Any carbon 
deposit around the tip of the burner has 
to be scraped off by the fitter and the 
burner examined while the engine is on 
the shed. So far, little firebrick trouble 
has been experienced. 

The firehole door protector castings — 
of cast iron, about 2 in. thick — as well 
as the firehole rings may need to be 
changed frequently. 

A factor which may influence boiler 
repairs ultimately, is the absence of a 
sanding device for tube cleaning as gen- 
erally used on American oil-fired steam 
locomotives (see pages 861-862). 
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Fig. 2. —9 
1) Burners. 6) Oi) regulating valve. 

2) Combined steam application valves. 7) T-elbow and plug cock, 

3) Dise valve for blast steam. 8) Hose coupling-oil pipe. 
4) 3 way cock for oil pipes. 9) Steam pipe coupling. 

5) 38 way cock for steam pipes. 10) Shut-off valve with filte 
(b) The equipment used on certain gauge — for the supply of steam to the 
Central European Railways. burners, the pre-heater on the engine, the 


The Hardy oil-burning equipment con- heating coils on the tender and for blow- 
sists in the main of: ing through of the pipes and burners. 
(1) A steam manifold with pressure (2) A three-way cock for shutting-off 
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the steam supply to the burners or for 
shutting-off alternate burners. 

(3) A three-way cock for shutting-off 
the oil supply to the burners or for shut- 
ting-off alternate burners. 


) Gauge. 

) Box key for burners. 
) 

) 


3 way cock for oil pre-heating. 
Connection for heater coils. 


(4) Two burners, symmetrically ar- 
ranged at the sides of the: firedoor. 

(5) An oil supply control valve. 

(6) A steam-operated pre-heater on the 
engine. 
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(7) Flexible oil and steam connections 
between engine and tender. 

(8) An oil strainer and shut-off valve. 

(9) A drainage valve. 

(10) Steam operated heating coils in 
the fuel oil tank. 


Space does not permit of describing 
the technical details of the single parts 
listed above. They are, with the excep- 
tion of the burners, similar in principle 
to the equipment installed by the Great 
Western Railway and described under 
(a) above. 


The main feature of this equipment is, 
however, its twin burners and the fact 
that it is mostly used in conjunction 
with a thinly spread coal fire. (Fig. 2 
gives the general arrangement of the 
equipment. ) 

The quantity of coal used is very small 
as the depth of the firebed need only be 
8-10 in. The replenishing of the coal- 
bed is easy and can be done when the 
burners are «on» or «off» as they 
spray towards the tube plate and not 
towards the cab. 

The advantages and disadvantages of 
‘firing a mixture of fuel oil and low- 
grade coal as compared with straight oil- 
firing are set out below : 


(A) Operational advantages. 
Lighting-up. 
(1) The kindling of the oil burners is 
facilitated considerably and is not dan- 


gerous as the coal fire ignites the oil 
automatically. 


(2) No danger of oil running into pits 
or elsewhere while engine is stabled at 
the shed, should oil flame go out during 
lighting-up process. 


(3) Engine can be moved by its own 
steam in shed. area. 
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On the other hand, an oil-fired loco- 
motive without a coal fire which has its 
burner turned low, while being on the 
shed, should not, according to the current 
American instructions, be moved under 
its own steam without first increasing 
the flow of oil to the burner by the 
amount necessary to prevent the strong 
draught created by the exhaust from 
extinguishing the fire. This is especially 
necessary when there is no one attending 
to the oil control valve, as the sudden in- 
creasing of draught usually extinguishes 
the oil flame, unless proper precautions 
are taken. 


During the run. 
(4) Complete atomization. 


(a) The coal fire guarantees the com- 
plete atomization of the oil and prevents 
the formation of carbon deposits on the 
brickwork and/or in the firepan which 
may cause explosions in the firebox as 
proved by experience on U.S.A. railways. 
On oil-fired steam locomotives without a 
coalfire, insufficient spray results in the 
oi] not being carried far enough into the 
firebox and therefore not being properly 
burnt. In that case oil drops from the 
burner into the firepan and, if this con- 
dition is continued, the oil is liable to 
run out of the firepan to the ground with 
consequent danger of a fire starting 
underneath the engine. 

(b) It is particularly important to give 
special attention to this feature when 
locomotives are being fired up, as the 
fire is more likely to go out when the 
brickwork is cold than when the bricks 
are fully heated. 


(c) Complete atomization of the oil 
prevents also the formation of carbon 
deposits in the tubes. There is thus no 
necessity for fitting any special sanding 
device for tube cleaning. 
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(5) Improved heat generation. 


Only one oil burner, fitted in the cen- 
tre of the lower part of the tube plate, 
is considered as not advantageous by cer- 
tain railway administrations, as its flame 
covers the corners of the firebox too 
little, which may result, in temperature 
losses, and ultimately in bad steaming, 
while a twin-burner arrangement guaran- 
tees an overall heat generation. 


(6) Observation 
burners. 


of functioning of 


The arrangement of twin burners 
spraying towards the tube plate makes it 
much easier for the fireman to observe 
the proper functioning of the burners, 
as he can see the tips of burners when 
opening the firehole door. 

(7) Re-lighting of burners. 

The re-lighting of burners during the 
run, should the flame go out through 
a sudden strong exhaust caused by wheel 
slipping or the sudden opening of the 
regulator, is done automatically by the 
coal fire. There is thus no necessity to 
re-light the burner either from the red 
hot firebricks or by placing burning oily 
waste in front of the burner through the 
firedoor or through the inspection hole. 

According to the current American in- 
structions the practice of re-lighting the 
burner from the brickwork is considered 
dangerous and is strictly forbidden, as it 
frequently causes explosions which da- 
mage the brickwork and may result in 
personal injuries to the crew. 

On oil-fired steam locomotives without 
a coal fire, the possibility exists that 
when the oil flame has been extinguished 
the fuel oil may flow through the fire- 
pan to the ground with danger of igni- 
tion and consequent fire risks to sur- 
rounding inflammable objects. 
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White or milkcoloured smoke at the 
chimney of an oil-fired locomotive is an 
indication that the fire has gone out and 
that the oil is flowing on to the hot 
brickwork in the firepan. This white 
coloured smoke is a highly explosive gas 
and before re-lighting the fire, the oil 
should be shut off and the firebox clear- 
ed of explosive gases. 


(8) Cleaning of burners. 


The twin-burner arrangement makes it 
possible to clean the burners alternati- 
vely while the engine is working. This 
can be done when standing, coasting or 
when the output of one burner is suffi- 
cient to keep the required steam pressure 
in the boiler. 


(9) Shutting-off of burners. 


When coasting or standing for com- 
paratively long periods the oil burners 
can be shut-off completely, as the coal 
fire retains the heat necessary to keep 
the steam pressure at the required level, 
which results in a saving of fuel oil. 


(10) Bowler maintenance and repairs. 


The over-all maintenance and repair 
costs for boiler and firebox are consider- 
ably reduced. The coal fire prevents a 
too rapid cooling-off of the firebox and 
thus the frequent and considerable chan- 
ges in temperature which occur on oil- 
fired steam locomotives without a coal 
fire, and which have a damaging effect 
on tubes, stays, etc., especially in steel 
fireboxes. 

The maintaining of an even tempera- 
ture in the firebox is extremely impor- 
tant. The respective current American 
instructions are quoted below : 

« Care should be taken to maintain an even 
temperature in the firebox. It should not be 
increased too rapidly by forcing the fire or 
reduced suddenly by permitting cold air to 
pass through the firebox and tubes. It is of 
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the utmost importance that this even tem- 
perature be maintained to preserve the life of 
the firebox and tubes and to prevent locomo- 
tive failures by leaking of same. > 


(B) Operational disadvantages. 

(1) Coal has to be carried on the ten- 
der as well as fuel oil. 

(2) Ash and clinker have to be dis- 
posed of. 

(3) The working of twin burners fit- 
ted at the rear of the firebox makes 
more noise than that of a single burner 
fitted on the front of the firebox. 


(C) Economic advantages. 


(In coal producing countries without 
indigenuous resources.) 


(1) Less fuel oil is consumed than 
on oil-fired steam locomotives without a 
coal fire, while the consumption of low- 
grade coal is negligible. Moreover, open- 
east coal, peat, lignite or the residues 
from the «washeries » which are now 
being dumped, can be used to advantage. 

(2) When coal-burning locomotives 
have to be converted to oil-firing the con- 
version work is less and can be carried 
out quicker as no alterations have to be 
made to the grate, such as fitting of fire- 
pans, etc. 


III. State of development of oil-burning 
steam Iccomotives in various countries. 


Argentina. 


(A) General. 


On the 1st September 1946 there were 
3 924 steam locomotives on the Argentine 
railways, which can be sub-divided, ac- 
cording to the kind of fuel they use, 
into : 


Oil-burnersy.-. ; . . .). 4005 


Coal-burners 633 
Wood-burners 2 066 
3 924 
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During World War II the Argentine 
railways were forced to fire home-grown 
wood, as coal could not be imported and 
fuel oil was also unobtainable. This led 
to a serious decrease in the gross tonnage 
of freight traffic hauled, as the power 
output of the locomotives was reduced 
owing to the lower calorific value of the 
firewood. Thus, as soon as fuel oil 
became again more easily available the 
railways increased its use on steam loco- 
motives. 

The fuel position on the Argentine 
railways was reviewed in the 4th April 
1947 issue of the Railway Gazette, Lon- 
don, from which the following interest- 
ing data are quoted below : 

« Comprehensive statisties representing all 
railways in Argentina for the year 1944-45 to 
hand recently, throw interesting light on the 
varied character of the fuel supphes on which 


the companies had to rely to maintain their 
services at the close of the war. The tonnage 


of the different types consumed and the 
average costs per ton were as follows : 
Cost 

Tonnage. per ton. 
Coal : 249404 £4. 4. Od. 
Petroleum 609 446 £6. 0. Od. 
Firewood ares a: 4 267 734 19, 2d. 
Linseed and other seeds 37 625 £3.13. Od. 


Costs in Angentine pesos have been convert- 
ed at 16.50 = £1. 

In Argentine, the calorifie values of the 
fuels used on locomotives are computed as 
hereunder : 


Calories 
per kilogramme. 
Coal : 7 500 
Petroleum 10 500 
Firewood eS ere 3.500 
Linseed and other seeds . 4 000 


Based on the foregoing calorific values, the 
relative costs of the different fuels, in terms 
of coal equivalents, were : 


Coal £4.14.0d,. 
Petroleum £4)12.0d. 
Firewood AeA? ode SoA, (DPXol. 
Linseed and other seeds £6.17.0d. 


Though firewood appears te be the most 
economical fuel, such is far from being the 
case. Apart from calorific value, important 
factors have te be borne in mind, among them 


SEPTEMBER 1947 BULLETIN OF THE INT. RatLway ConcrEsSS ASSOCIATION 847 


forests up country to the running sheds, the 
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Camara de Calefaccion 


Entrada del Vapor de Calefaccron 


intrada del Petrdleo 

lide de! Petrdteo ——————————— RRs 

ae 4 Conduct tel Petroleg Hee 

ee ze ee oes 

Poke de Calefaccién Ee 
Fig. 4. — Cross section of the « Botella» heater. 
Hueplanation of Spanish terms : 
or = otelle aver, = Ce ra de calefacci = heating chamber. — Entrada 
Calentator « Botella» = « Botella» heater, Camara de calefaccion heating ¢ J 1 
del vapor de calefaccion = heating steam inlet. — Enttada del petroleo = oil inlet. — Camara aislante 
= insulating chamber. — Salida del petroleo = oil exit. — Salida del vapor de calefaccion = steam 
exit. — Conducto del petroleo = oil conduct. 


These data show that the same number 
of locomotives will haul a greater ton- 


nage when fired with oil than when fir-. 


ed with either coal or wood. 

In: Argentina the following advantages, 
from an operating point of view, are 
claimed for oil-fired locomotives : 

(a) Better utilization of locomotives ; 

(b) Increased power output per loco- 
motive; 

(c) Greater regularity of 
which means, in turn; 

(d) Fuller utilization of locomotive 
staff since the number of ton kilometres 
per man-day is greater. 


service, 


(C) Oil-burning equipment used. 

The oil-burning equipment in use on 
the Argentine State Railways is of the 
American type and consists of a single 
burner mounted at the lower part of the 
tube plate (Fig. 3 gives the general lay- 
out of this equipment, while Fig. 4 gives 
a cross section of the Botella heater). 
The oil-fired locomotives are fitted with 
a burner control device — the invention 
of an Argentine railway engineer — 
which provides for the automatic control 
of the oil and steam supply to the bur- 
ner (see Fig. 5). Thus the fireman 
operates only one handle instead of the 
two (oil control and steam control valve) 
on the two systems described in Sec- 
tion II of this article. 


(D) Effects on health of locomotive 


staff. 

As to the effects on the health and 
comfort of locomotive staff the expe- 
rience gained in Argentina can be sum- 
marized as follows : 

The petroleum derivative which is 
used on oil-fired steam locomotives is 
known as « fuel oil». It is not harmful 
to the health of the staff as the gases 
given off are not dangerous like those 
of «gas oil» which, according to Dr. 
Roffe, an Argentine scientific authority, 
is a cause of pulmonary cancer. 

This is confirmed by the lengthy ex- 
perience the locomotive men have had. 
They have never felt any symptons which 
have later been shown as having been 
caused by the exhaust gases of the « fuel 
oil». Only if the burner is not working 
properly the gases reaching the locomo- 
tive crew cause some discomfort to the 
respiratory organs, but they have no af- 
ter-effects and the discomfort ceases as 
soon as fresh air is breathed again. 

Oil-firing means greater comfort to the 
footplate staff at their work. This is par- 
ticularly true of the fireman who has 
none of the heavy work to do which the 
shovelling of coal or of any other solid 
fuel calls for. The way in which the oil 
is carried and handled in use leaves more 
free space in the cab. It also makes it 
possible to keep the cab cleaner which 
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Fig. 5. — Burner control device, 

1. Steam pipe from boiler (small dome). 

2. Steam supply chamber. 

3. Steam valve to burner. 

4. Steam vailve to « Botella » heater. 

5. Steam valve to pre-heater. 

6. Pipe leading to the control valve of the 
burner 

7. Control valve of the burner. 

8. Pipe to the automatic blower 
control). 

9. Atomiser pipe. 

10. Drain to the burner control valve. 

11. Independent jblower cock. 

12. Blower pipe. 

13. Steam pipe to the « Botella » heater. 

14, Steam pipe to the pre-heater. 

15. Connection between the single controller 
and the burner regulator valve. 

16, ‘Single control handle. 

17. Single control lever shaft for oil regul- 
ator and air admission. 

18. Steam admission valve for ignition. 

19. Lower cone. 


(single 


obviously means more comfort for both 
driver and fireman. 
Austria. 
(A). Development prior to 1945. 
Oil-fired steam locomotives were in 
operation prior to and during World 
War I on the heavily graded Tauern and 
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Wocheiner lines. The reason was the 
availability of crude oil from Galicia — 
then part of Austria — which had to be 
used. Moreover, the long steep gradients 
of those two Alpine railways made such 
heavy demands on the strength and en- 
durance of the firemen of coal-fired o- 
comotives that only the strongest men 
could stand it. On these two lines oil- 
firing was economically justified, as with 
coal-fired locomotives two firemen — 
each firing for short periods — would 
have been necessary. 

After World War I the Wocheiner line 
was ceded to Jugoslavia, while the Tauern 
line was electrified. 

The experience gained with oil-fired 
steam locomotives on these two Alpine 
lines can be summarized as follows : 


(1) The disadvantage of the bad smell 
and the increased dirt were accepted by 
the locomotive staff. 


(2) The noise of the burners was 
found to be very irritating and made 
communication between driver and fire- 
man difficult; when the locomotive was 
working hard they could only make 
themselves understood by signs; acoustic 
signals were difficult to understand. 

(3) Cases occurred where locomotive 
and train staff were asphyxiated by fu- 
mes when passing through long tunnels. 

(4) The coaching stock circulating on 
the lines operated by oil-fired steam lo- 
comotives required more intensive clean- 
ing than stock used on other lines, as the 
interior of the coaches became im- 
pregnated with the residue of the greasy 
exhaust; the upholstery was always dirty. 

With the electrification of most of the 
mountainous main lines in the years fol- 
lowing World War I, and with regular 
coal imports from neighbouring coun- 
tries assured, the necessity for oil-fired 
locomotives ceased to exist. 
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(B) Development since 1945. 

iAt the end of 1945 and the beginning 
of 1946 the serious coal shortage, as well 
as the development of indigenuous oil 
resources in Lower Austria made a re- 
introduction of oil-fired steam locomo- 
tives necessary. About 200 locomotives 
of different classes were fitted with 
Hardy or Swoboda oil-burning equip- 
ment. This equipment provides for 
twin-burners fitted at each side of the 
firehole door. The grate remained un- 
altered, so that, according to the fuel 
position, either straight oil-firing (in 
which case the grate was covered up 
with firebricks or slack after due allow- 
ance had been made for a sufficient air 
admission) or mixed coal-oil firing (in 
which case the oil flames pass closely 
above the layer of coal) or, if need be, 
straight coal-firing could be used. 

In the beginning of 1947 a locomotive 
of the 52 class was fitted with the Ame- 
rican-type oil-burning equipment, i.e., a 
single burner fitted at the front of the 
firebox and spraying towards the cab. 
This locomotive is at present in service 
on the Vienna-Attang Puchheim section. 
The operating results are considered sa- 
tisfactory. 

As regards boiler maintenance and re- 
pair of straight oil-fired locomotives it 
can be said that copper fireboxes stood 
up well. On the other hand, steel fire- 
boxes have shown damages (broken stays, 
cracks in the tube- and side plates, etc.) 
very frequently. 


(C) Economic aspects. 


As to the economic aspects of oil-fir- 
ing the Austrian State Railways have so 
far, no reliable data available. Dynamo- 
meter car tests carried out with a small 
locomotive (D.T.1.02) in February 1937 
which had been fitted with two Hardy 
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burners (of small capacity) gave the fol- 
lowing fuel savings when comparing 
straight oil-firing with coal-firing : 
For a boiler performance of 40 kg./sq. 
metre per hour, a saving of 5.1 per cent; 
For a boiler performance of 57 kg./sq. 
metre per hour, a saving of 7.8 per cent. 
This saving rapidly increased up to 
18 per cent in cases of maximum boiler 
performances of 100 kg./sq. metre per 
hour, which, however, only occur for 
short periods in locomotive operation. 
Due to lack of suitable measuring in- 
struments it is not possible to provide 
reliable fuel consumption figures for oil- 
burning locomotives. Although a fuel 
saving of about 6 to 8 per cent may be 
achieved when comparing straight oil- 
burning locomotives with coal burners 
under present conditions it must be born 
in mind that nowadays coal of very in- 
ferior quality has to be fired. 


The Austrian State Railways are very 
doubtful if oil-firing of steam locomo- 
tives will ever be an economical proposi- 
tion. In view of the fact that the Aus- 
trian Government has decided on elec- 
trification of all Austrian main lines, the 
use of oil-fired steam locomotives is con- 
sidered as only a temporary emergency 
measure. 


(D) Effects on health of staff. 


‘As stated under item (A) — see page 
849 — cases occurred where locomotive 
and train staff were asphyxiated by fu- 
mes when passing through long tunnels. 
Moreover, a number of cases are known 
where crews, after having worked oil- 
fired steam locomotives for a short time, 
complained of ear trouble and showed 
various nervous diseases. Finally, em- 
ployees who are sensitive to oil get der- 
matitis which is rather difficult to cure. 
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Belgium. 


The Belgian National Railways have so 
far converted five coal-burning locomo- 
tives, which were originally built in 
Great Britain, to oil-firing for experi- 
mental purposes. The oil-burning equip- 
ment fitted is similar to that described 
in detail on pages 838-840. 


Brazil. 

Brazil has plenty of coal of very poor 
quality (2000-4000 kgr./cal.). The fir- 
ing of this coal in locomotives is very 
uneconomical. Certain Brazilian rail- 
ways decided, therefore, to fire their 
locomotives with a mixture of oil and 
coal; they stipulated that the maximum 
amount of coal should be fired with the 
minimum amount of oil. 

Tests were made with such locomotives 
during World War II, but had to be 
abandoned owing to the difficulty of oil. 
No information is available to indicate 
whether these tests were resumed in 1945 
and whether such locomotives are now 
in regular service. 


Denmark. 


The coal shortage induced the Danish 
State Railways to experiment with oil- 
burning steam locomotives in 1946. Two 
test locomotives were converted from coal 
to oil-firing but no details as to the 
equipment used and the results obtained 
are as yet available. 


Egypt. 

In 1936 the Egyptian State Railways 
introduced oil-burning on their 4-4-0 
(2-B-0) steam locomotives, which were 
built by the North British Locomotive 
Company (*). 

The burner is located at the front end 
of the firepan, with a small primary air 


(*) See The Railway Gazette, 10th Decem- 
ber 1937. 
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door beneath it (see Fig. 6). An exten- 
sion, or air chamber, is welded to the 
bottom plate of the firepan, with a dam- 
per door at the front end, operated from 
the footplate. The main air inlet, from 
the air chamber to the firepan, is arrang- 
ed at a suitable distance im advance of 
the burner, and forms also a manhole 
through which access to the firebox is 
obtained. An access door is fixed by 
studs to the bottom plate of the air 
chamber. The burner is of gunmetal 
with a lip piece fixed over the steam 
outlet which is 2 in. wide by about 
0.018 in. deep. : 

The other parts of the oil-burning 
equipment are similar to that described 
in detail on pages 838-840. 

Until now over 500 steam locomotives 
of the Egyptian State Railways have been 
converted to oil-firing with great success. 
The conversion work has been carried 
out in the railway workshops. 

No ill-effects on the health of the staff 
have been reported. 


France. 
(A) Development prior to 1944. 

In France, oil-firing of steam locomo- 
tives has been used repeatedly. It had 
its biggest test in the period following 
World War I when, due to the coal 
shortage, the majority of the French 
railways showed.a keen interest in it. 
As soon as the cost of oil increased and 
coal became again available, the locomo- 
tives were re-converted from oil to coal- 
firing. 

Certain railways, however, continued 
their tests; for example the P.O. Railway 
fitted in 1934 locomotive 141.854 with 
Pillard burners and also equipped in 
1939 ‘Pacific engine 251.528 for oil burn- 
ing. Moreover, the Etat Railway fitted 


SEPTEMBER 1947 


BULLETIN OF THE INT. RatLway CONGRESS ASSOCIATION 


852 


‘sKvuprey ogeyg uryddsop oy} JO SoATZOULODOT UO SPUSULASUBIIG SULU [IQ — ‘9 
Cayjazvy honpoy ayy) 


DUT 


i 
(aN Crees 
YVID TOYLNO) ONY cH I oe 
{ an7m4 Suit mnozy 10's R—P eT) 
AWA WYILS YINUNG 'b jaa 
IATVA WYILS YILVIN € PHS 


FATWA WvILS YINVITD 7 


WYFLS AYVITIXNY 7 YILVIH | | 


NIVED YILVIY: 


+ 


MIMVITD 
WYILS 


SEPTEMBER 1947 


Pillard burners to engine No. 1401387 
and to engines of the 13/1 class. 

The Pillard burners fitted on locomo- 
tive 231.528 of the P.O. Railway works 
with oil under pressure and uses two 
steam circuits with different pressu- 
res (*). 


(B) Development since 1944. 
(1) Utihzation of oil-fired locomotives 
in the South-Eastern Area of the 
French National Railways (*"). 


The locomotives of class 140 which the 
Americans began to use in France in the 
autumn of 1944 were built partly for 
coal and partly for oil-firing. 

The average number of oil-fired steam 
locomotives in service in the South-East- 
ern region during the period November 
1944-May 1945 was about 65. 

The allocation of these engines during 
the period January-May 1945 was as fol- 
lows : 


Average 
Name of motive power depot. number. 
Marseilles-Blancarde . .. . 16 
ibyvome=Mouche «tat 4ea 7 wy. 16 
Dijonperrigny @’es 2... 2 


The 32 locomotives of the Lyons-Mouche 
and Marseilles-Blancarde motive power 
depots were exclusively used for the 
through haulage of military freight 
trains from Marseilles to Lyons (352 ki- 
lometres — 221 miles) and vice versa. 

The oil tanks on the tender of these 
locomotives had a capacity varying from 
6 to 7 cubic metres (211.88 to 247.2 cubie 
feet). The calculated oil consumption 
was about 20 litres per kilometre (7 gal- 
lons per mile) which was often very con- 


(*) See Revwe Générale des Chemins de Fer, 
February 1947. 

(**) See Revue Générale des Chemins de Fer, 
May-June 1946. 
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siderably exceeded especially under ad- 
verse weather conditions. 

During the period January-May 1945 
the number of military freight trains 
run daily between Marseilles and Lyons 
varied between 15 and 20. The average 
weight of such train was 1000 tonnes 
and the average booked speed 45 kilo- 
meters per hour (28.1 miles p.h.). In 
case of late running it was possible to 
make up about 3 hours on a through run 
without any difficulties, which shows 
that the engines were not scheduled to 
work continuously at maximum capacity. 

In March 1945 the average monthly 
performance of a serviceable locomotive 
was 8900 kilometres (5530 miles) or 
287 kilometres (178 miles) per engine 
per day and 310 kilometres (4193 miles) 
per day per engine in use. The average 
duration of a single run from Marseilles 
to Lyons during March 1945 took about 
{8 hours. 

These monthly performance figures 
were said to be due to two facts, na- 
mely : 

(a) The very high availability due to 
extensive maintenance work carried out 
by specialized staff; and 

(b) The oil-firing which requires only 
90 minutes for lighting-up, which does not 
need any time for preparing and cleaning 
of the fire and which has not the draw- 
backs inherent in the firing of coal of 
inferior quality. 


(2) Details of current conversion pro- 
gramme. 


Owing to the present need of coal for 
industrial production the French Na- 
tional Railways, on order from the 
French Government, prepared a large- 
scale programme for converting coal-fir- 
ed steam locomotives to oil-firing. 

The first step in this programme is 
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the fitting of 620 locomotives. All these 
engines are of the 144-R class, i.e. chosen 
from the 1340 locomotives which were 
ordered in 1945 from the U.S.A. and 
Canada. One of the reasons for choos- 
ing this class of engine was the fact that 
the necessary equipment could be obtain- 
ed fairly quickly; 360 locomotives are 
being fitted for oil-firing by the Ameri- 
can builders before being shipped, while 
another 320 sets of oil-burning equip- 
ment will be delivered during 1947. The 
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When the whole conversion pro- 
gramme has been completed the fuel oil 
consumption of the oil-burning steam lo- 
comotives is estimated to amount to about 
1000000 tons which corresponds to 41 
per cent. of the total coal consumption 
of the French National Railways, which 
latter is approximately 9 000000 tons. 


(3) Oul-burning equipment in use. 


The equipment used on the oil-burning 
locomotives is of the American type and, 


SRT sae | 


SE 


Fig. 7. — 141-R locomotive. 


first engines were put into service in 
1946. 

Another reason was that the 144-R 
locomotives are among those with the 
largest fireboxes which is one of the 
essentials for firing of oil under good 
conditions. 


Fire-box layout. 


in principle, similar to that described on 
pages 838-840 (Figs. 7, 8, 9 illustrate the 
arrangement of this equipment on the 
141-R locomotives). 

Fig. 7 shows three air admission 
points; one around the burner, the sec- 
ond in the firepan and the third around 
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Fig. 8. — 141-R locomotive. — Locomotive and tender equipment. 
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the firedoor. The main admission point 
is in the firepan; it is estimated that 
about 70 per cent. of the air is admitted 
through this opening, 20 per cent. 
through the opening around the burner 
and only 410 per cent. through the open- 
ing around the firedoor. The latter 
opening is only of secondary importance 
as far as the admission of air is concern- 
ed; its main object is to permit of the 
introduction of sand for tube cleaning 
purposes. The tubes should be cleaned 
every 30 minutes when the engine is 
working. 

The bricking-up of parts of the fire- 
box is important with this type of oil- 
burning equipment. The engine will 
not steam as well without the brickwork 
as the sheets, being in contact with wa- 
ter, are too cool to flash the oil readily 
and hence the use of a refractory lining 
and of a «flash wall» heated to a high 


a 
d 


temperature aids combustion very ma- 


terially. 

The spaces between bricks are filled 
with a mixture of fire clay and water 
thoroughly mixed to a consistency of a 
thin paste, in order to keep cold air from 
being drawn in. 

The temperature of the oil flames is 
very high and superior to that of coal, 
ie. 1700 degrees Centigrade (3'092 de- 
grees Fahr.) instead of 1350 degrees 
Centigrade (2462 degrees Fahr.). 


(4) Economic aspect. 


Certain economic results achieved with 
oil-fired locomotives were published in 
the February 1947 issue of the Revue 
Générale des Chemins de Fer and the 
following data are quoted therefrom : 

« For the American locomotive of the 140- 
class which operated in France in 1945-46 the 


consumption measured at the Vitry testing 
station at a speed of 40 kilometres per hour 


BULLETIN OF THE INT, RatLway CoNnGRESS ASSOCIATION 


857 


(24.84 m.p.h.) and at an output of 800 CV 
(788 H.P.) was 1:02 ker. (2.25 lb.) of coal 
for a coal-fired locomotive and 0.86 ker. (1.89 
lb.) of fuel oil for an oil-fired locomotive, 
giving a ratio ef about 1.2 which corresponds 
to the calorific values of the two fuels 
7700 ker./cal. for coal and 9900 kgr/cal. for 
oil. In ‘actual operation however the ratio 
was more in the region of 1 and thus lower 
than that quoted above. ‘Steam consumption 
for the pre-heating and atomization of the 
oil is approximately 1-3 per cent. of the total 
consumption. > 


(5) Cost of conversion programme. 


The total cost of the conversion pro- 
gramme is estimated at more than 
500000000 franes, which includes the 
cost of the equipment, its installation on 
the locomotive and the erection of stor- 
age tanks at refuelling stations. The 
cost will be equally shared by the French 
National Railways and the French Go- 
vernment. 


(6) Advantages claimed for oitl-fired 

steam locomotives. 

Although if is realised that oil-fired 
steam locomotives cannot compete with 
Diesel locomotives, they are said to have 
a number of advantages over coal-fired 
locomotives, apart from the saving of 
coal. These advantages are : 


(a) the trains are cleaner; 


(b) the locomotive fuel is carried more 
easily; 
(c) the controls are simplified; and 


(d) the time required for steam rais- 
ing is halved. 


Great Britain. 


(A) General. 


In Great Britain, oil-burning has not 
been regarded as an economic proposi- 
tion during the present century. During 
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the prolonged coal strikes of 1912, 19241 
and 1926 however, various railways in- 
troduced oil-burning locomotives, prin- 
cipally working on the Holden and Sca- 
rab systems. In 1921 for example, some 
416 locomotives were equipped to burn 
fuel oil, while in 1926 considerable num- 
bers of 4-6-0 and 4-4-0 passenger loco- 
motives were adapted to burn fuel oil on 
the London Midland & Scottish Railway. 
The oil-burning equipment fitted to these 
engines only required the addition of a 
firebrick lining beneath the brick arch 
in the firebox to protect the lower part 
of the tube plate, and a layer of broken 
firebricks on the firebars. The burner 
was inserted through the firedoor, and 
supplied with dry steam from a fitting 
on the back of the boiler. The initial 
pressure of about 35 lb./sq. in. required 
to work the burner was raised by means 
of a wood fire. 

As soon as the coal strikes were over 
and coal was again available for traction 
purposes the oil-fired steam locomotives 
were re-converted into coal burners. 


(B) The Great Western Railway's experi- 
ments. 


After World War II the Great Western 
Railway began to make large-scale experi- 
ments with oil-fired locomotives. The 
reason for these was the very high price 
of locomotive coal, which, it was stated, 
may make oil-firing of steam locomotives 
an economical proposition. The results 
achieved were not discouraging. The 
average fuel oil consumption of a heavy 
freight locomotive hauling a 700-ton 
train was 6 gallons per mile compared 
with 75 lb. of coal which gives a ratio of 

75 |b. oe 
6 gallons trae 
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(C) The 1946 conversion scheme. 


In this scheme, authorized by the Mi- 
nister of Transport at the end of August 
1946, the four main lines are to convert 
1217 coal-burning locomotives to oil- 
firing as quickly as possible, in order to 
secure a saving of coal estimated at 
20000 tons per week or approximately 
1.000.000 tons per year. The Minister of 
Supply undertook to furnish all the 
equipment necessary for the conversion, 
and the North British Locomotive Com- 
pany was appointed chief contractor 
The oil-burning equipment to be pro- 
vided is similar to that described in de- 
tail on pages 838-840. 


The three main features of this big 
conversion scheme are : 


(a) the alterations on the locomotives; 


(b) the erection of oil storage instal- 
lations in some 58 locomotive depots; and 


(c) the construction of some hundreds 
of rail tank wagons for transporting the 
oil from the storage depots. These wa- 
gons are being fitted with steam heating 
coils to keep the oil fluid. 


The number of locomotives to be con- 
verted by the individual railways are : 


Railway. Number. 
London, Midland & Scottish 485 
London & North Eastern 450 
Great Western 472 
Southern 110 

1947 


Only heavy-duty locomotives which 
consume a large amount of fuel will be 
converted, as can be seen from the fol- 
lowing table : 
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Railway. 
London Midland & Scottish . 


London & North Eastern . 


Great Western 


Southern . 


Considering the variety of types con- 
cerned, complete standardization of some 
of the parts of the oil-burning equipment 
is impossible. 

At the end of August 1947, 49 oil-fired 
steam locomotives were operating (37 on 
the Great Western Railway, 5 on the 
Southern Railway, 6 on the London Mid- 
land & Scottish Railway, and 1 on the 
London & North Eastern Railway). 
Shortage of material required for the 
oil storage tanks, etc., is the main reason 
why this conversion programme, which 
was to be completed by April 1947, had 
not even ‘been started in earnest by the 
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end of August 1947, although it was 
given «top priority». 


Italy. 


(A) General. 


Since 1944 the Italian State Railways 
have 260 American oil-fired steam loco- 
motives in servive. The oil-burning 
equipment in use is similar to that fitted 
on the 141-R locomotives of the French 
National Railways (see pages 854-857). 


(B) Accidents. 
A number of explosions occurred on 
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these oil-fired locomotives which may 
have been caused by the lack of expe- 
rience of the Italian staff operating 
them. However, it is worth while to 
mention here that the Italian State Rail- 
ways consider it of great importance to 
keep the boilers of oil-fired locomotives 
free of scale, in order to prevent dam- 
age to tubes, stays, ete. by the rapid 
expansion caused by the steep rise in 
temperature in the firebox when the 
burner is working. Scale which has 
formed at certain places impedes the 
even transmission of heat and results in 
undue stresses which may cause cracks 
and other major damage. 


(C) Effects on staff. 


Italian experience with oil-fired steam 
locomotives shows that the manual work 
of the fireman is greatly reduced. On 
the other hand, his work is far more 
skillful than on coal-burning locomo- 
tives. For this reason the Italian State 
Railways consider it absolutely essential 
to give the crews of oil-fired steam loco- 
motives a very thorough training. 


(D) Latest conversion programme. 


The serious coal position forces the 
Italian State Railways to convert some of 
their small coal-burning shunting loco- 
motives as well as a number of their own 
freight locomotives to oil-firing. 


Middle Eastern Countries 
(Excluding Egypt). 


During World War II most of the 
railways in the Middle East converted a 
considerable number of their coal-burn- 
ing locomotives to oil-firing. 

All British War Department (W.D.) 
locomotives used on the railways of 
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Middle Eastern countries were designed 
in such a way as to allow conversions 
from coal to oil-firing without lifting 
the boilers from the frames. Normally 
this is necessary to permit of the removal 
of the ashpans and the application of 
special firepans. Therefore a simple 
form of false bottom was introduced, 
constructed of narrow sections which 
could be inserted through the fireholes 
or ashpan doors. These bottom plates, 
secured within the coal-burning ashpan, 
were provided with apertures or air in- 
lets and bricked up to form a firepan 
for oil-burning. The existing ashpan 
doors were used to regulate the air ad- 
mission to the firepan. 


New Zealand. 


The acute coal shortage induced the 
New Zealand Government Railways to 
convert two coal-burning locomotives to 
oil-firing for experimental purposes. As 
the tests were satisfactory, the adminis- 
tration decided in January 1947 to con- 
vert about 25 coal-burning locomotives to 
oil-firing. The oil-burning equipment in 
use is similar to that described in detail 
on pages 838-840. 


Rumania. 


Political and economic considerations 
were the main reasons for the introduc- 
tion of oil-firing on the Rumanian State 
Railways prior to World War II. A fur- 
ther consideration was the fact that Ru- 
mania has an abundance of indigenous 
crude oil (mazut). 

The oil-burning equipment in use is 
similar to that described on pages 842-844. 

As far as fuel oil consumption and lo- 
comotive performance are concerned, the 
following information given by Profes- 
sor A. Zanesco in an article on the 2-8-4 
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(1-D-2) heavy passenger train locomotive 
of the Rumanian State Railways is inte- 
resting (~) ; 


« The firebox is built for firing a mixture 
of mazut and low-grade coal. Two oil burners 
are fitted, one on each side of the firedoor. 
The fuel oil (mazut) consumption per hour 
varies from 1400 kilogrammes at 75 kilo- 
metres per hour and 25 % cut-off, to 2200 
ilogrammes at 58 kilometres per hour and 
40 % cut-off, or 92 kilometres per hour and 
30 % cut-off; it exceeds 2500 kilogrammes 
at a speed of 110 kilmetres per hour and 
30 % eut-off. » 


«When comparing the performance of 


this class of locomotive with that of the 
coal-fired class 214 of the Austrian State 
Railways, it can be stated that the Rumanian 
locomotives give better performances due to 
the firing of a mixture of fuel oil and low- 
erade coal, This results in a better combus- 
tion process in the firebox and so in a better 
steam generator in the boiler. » 


United States of America. 


(A) General. 


As stated in Section I, in 1943 there 
were 6 700 oil-burning steam locomotives 
in operation on Class I railways of 
the United States. During the period 
1912-1943 their number increased stea- 
dily. The purchases of fuel oil for 
these locomotives rose continuously 
during the same period; they increas- 
ed from 1942797000 gallons in 1935 
to 4802297000 gallons in 1943 and 
amounted to 4702562000 gallons in 
1945. The prices of fuel oil increased 
steadily from 1.369 cents per gallon in 
4933 to 2.635 cents in 1943, but decreas- 
ed slightly during 1944 and 1945. 

The following table shows the per- 
centage increase in volume and price 
of the three kinds of fuel used on United 


(*) See Bulletin de VAssociation Internatio- 
nale du Congres des Chemins de fer, De- 
cember 1946, p. 465. (French edition.) 
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States railways in 1946 as compared 
with 4933 : 


Increase 
in volume in price 
Kind of fuel. in per cent. 
Coal 48 A 63.0 
Fuel oil . A419 2 111.0 
Diesel oil 8 362.0 68.0 


(B) Oil-burning equipment in use. 
(1) Types of burners. 


The principal parts of the « American 
type » oil burning equipment are describ- 
ed on pages 838-840. The oil burner 
which is generally used, is a brass cast- 
ing containing two parts, the atomizer, 
or lower opening in flat burners or 
outer annular openings on round bur- 
ners, and the oil port which is the upper 
opening in flat burners and the centre 
opening in round burners. Some flat 
burners are provided with an extension 
lip below the atomizer port to aid the 
steam in atomizing the oil and to prevent 
the oil from dripping down. The burner 
is usually located in the forward end of 
the firepan lined to strike the opposite 
flash wall at a proper distance above the 
bottom of the firepan. 

Burners of different sizes (3.5, 2.5, 
2.0 and 1.5 in. wide) are in use accord- 
ing to the types of locomotives. 


(2) Tube cleaning device. 


For tube cleaning purposes every oil- 
fired locomotive is equipped with an 
elbow-shaped scoop or funnel. The tube 
cleaning is done by placing a small quan- 
tity of thoroughly cleaned and dried sand 
in the funnel and by inserting it into 
the firedoor hole while the engine is 
working hard, thus allowing the exhaust 
to draw the sand through the tubes, 
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cutting the soot from them in its passage 
and then discharging it from the chim- 
ney. It is better to use sand frequently, 
and a small quantity at a time, about 
every 10 miles or every 30 minutes, than 
to use large amounts only a few times 
during a run. 


It is necessary that the tubes are clean- 
ed of carbon deposits on leaving the shed 
or a siding where the engine has been at 
rest for any length of time and also as 
often as found necessary to aid the engine 
in steaming. Attention must be given 
to the tubes just prior to the engine 
being stabled at a shed in order to leave 
them clean. This facilitates the lighting- 
up in cases where the blower alone has 
to be relied upon for draught. 


(3) Safety oil valve on tender tank. 


This safety oil valve controls the flow 
of oil from the fuel oil tank through an 
opening in the bottom sheet of the tank 
to the pipes leading to the burner. This 
oil valve is forced to its seat by a heavy 
spring and is held off its seat by a key 
in an upright. rod extending above the 
top of the tank. To this key a chain or 
wire cable is attached which is also at- 
tached to the cab to cause the pin in the 
rod to be pulled in case of a separation 
between engine and tender and allows 
the valve to be seated by its spring. 


In case of fire in the cab or accident 
of any description, the crew has to pull 
the oil valve cable immediately in order 
to close this valve. Thereafter the shut- 
off valve under the tender deck has to 
be closed by pulling out the handle of 
the shut-off valve, which prevents oil 
from running out and thus lessens the 
danger of fire. 
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(4) Heating of fuel oil in tender. 


A number of American oil-burning 
steam locomotives are fitted with : 


(a) A thermostat for controlling the 
temperature in the tender heating coil. 


(b) A dome fitted to the fuel oil tank 
on the tender to allow for the expansion 
of the heated oil. The design generally 
used is of rectangular shape, 6 ft. long, 
37 in. wide and about 10 to 11 in. high. 


On engines which have fuel oil tanks 
without a dome, it is the practice not to 
fill the fuel oil tanks quite full, in order 
to allow for the expansion of the heated 
oil; for example, a 4500 gall. tank will 
be filled with 4100 gall. only. On the 
other hand, on fuel oil tanks fitted with 
domes, the tanks can be filled to capa- 
city. 

(c) Moreover, oil-burning steam loco- 
motives equipped with a thermostat and 
expansion dome have the heating coils 
in the tender in a compartment within 
the oil space; in other words, the heating 
coils form part of the space at the bot- 
tom of the oil tank. This allows for oil 
in the compartment to be heated first; 
the compartment holds about 500 gallons. 
It is, therefore, not necessary to heat the 
entire tank to get oil of a temperature 
ready to be fired after taking oil from 
an unheated wayside tank or at the com- 
mencement of the journey. 


(C) Safety regulations. 


It is also interesting to quote certain 
safety regulations for oil-burning steam 
locomotives in force on U.S. railways : 

(1) Oil lamps or oil torches must not 
be carried within ten feet of the tank 
opening. Only incandescent lamps or 
pocket flashlights should be used around 
the oil tank manhole when taking oil. 
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The switching on or off of electric lights 
near the open man-hole should be avoid- 
ed, as it may produce a spark which may 
ignite the oil vapour. 


(2) When taking oil and after the 
valves of the spout have been closed, 
time must be allowed for the spout to 
drain before it is removed from the 
man-hole. Spouts provided with drip 
pans or receptacles to prevent loss of 
oil must have same properly applied be- 
fore the spout is moved away from the 
man-hole. Careful attention to these 
matters is necessary in order to prevent 
waste of oil and to prevent oil being 
spilled on the top of tanks where motive 
power staff and others may slip and fall 
while walking over the top of the tank. 


(3) Hot carbon bars must not be plac- 
ed on top of a tender oil tank as it may 
result in a serious fire or explosion by 
igniting oil vapours escaping from the 
oil tank vent pipe. 


(4) When measuring the amount of 
oil in a fuel oil tank by means of a 
measuring rod, during the hours of dark- 
ness, the rod has to be taken to the light 
to examine it and not the light to the 
tank. Before taking measurements one 
has to be sure that the oil has stopped 
splashing around in the tank, as a cor- 
rect measurement cannot be taken until 
the oil has reached a constant level. 
Accurate measurements of oi] cannot be 
obtained when the locomotive is in mo- 
tion, or when the heaters in the tender 
are on. 


When wiping the measuring rod care 
must ‘be taken that threads of waste do 
not adhere to it, as they will finally 
reach the valves and oil pipes and might 
possibly clog them. Waste should not 
be dropped on top of the ‘tank or allowed 
to collect on the tank. 
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(5) Oil tanks, before being entered by 
workmen, should be thoroughly steamed 
out from’6 to 8 hours and then washed 
out with cold water to ensure the re- 
moval from tanks of any gas that may 
have accumulated. When necessary to 
have artificial light in an oil tank, only 
electric flash or incandescent lights 
should be used. 

(6) All engine sheds dealing with oil- 
burning steam locomotives must be pro- 
vided with strong barrels of about 50 
gall. capacity for storing sand to be used 
in extinguishing fires. One barrel is to 
be located -between every alternating pair 
of inspection pits. These barrels must 
be kept filled with sand and must be 
inspected periodically to see that they 
are full of sand and that the sand is dry. 
The sand must not be used for any other 
purpose than extinguishing oil fires. 
An old or serap scoop must be kept on 
top of each barrel. Similar fire extin- 
guishing equipment must be kept at oil 
supply stand pipes. 


(D) Accidents. 


The Interstate Commerce Commission 
publishes every year a report of its Bu- 
reau of Locomotive Inspection on acci- 
dents and casualties caused by steam lo- 
comotive operation. The most frequent 
causes of accidents which occur with oil- 
fired steam locomotives given-in these 
reports are: 

(1) Waste fuel oil left on top of fuel 
oil tank. 


(2) Waste fuel oil on engine steps and 
in cab. 
(3) Explosion of 
firebox. 


pools of oil in the 

(4) Explosion of gas in the firebox. 
(5) Back 

doors. 


flashes through open fire- 
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(6) Fire in the cab due to overheated 
oil, overflowing from the fuel oil tank, 
being carried forward by strong winds 
to the cab, where it becomes ignited. 


(E) Wages of firemen. 

(a) Passenger service. 

The present standard basic daily wage 
rate of firemen of oil-fired passenger 
steam locomotives is 8 cents (about 1 per 
cent) lower than that of firemen of coal- 
burning passenger locomotives for loco- 
motives with a weight on driving wheels 
OLE 

80.000 and less than 100000 Ibs. 


Classification of locomotives. 
(Weight on driving wheels in lbs.) 
less than 80 000 
80000 and less than 100 000 
100 000 and less than 140.000 
140 000 and less than 170000 
170 000 and less than 200 000 
900.000 and less than 250 000 
250 000 and less than 300.000 


For coal-burning and _ oil-burning 
freight steam locomotives with an adhe- 
sive weight of more than 300 000 Ibs. the 
rates paid to the firemen are the same. 

On oil-burning Mallet locomotives in 
passenger service the rates of firemen are 
10 cents lower per day than those for 
firemen of coal-burning Mallets of the 
same adhesive weight. On the other 
hand, the rates of firemen on coal- or 
oil-burning Mallet locomotives used in 
freight service are the same. 


Uruguay. 


The oil-burning equipment in use con- 
sists of a burner fitted at the bottom of 
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as well as for all locomotives with an 
adhesive weight higher than 140 000 Ibs. 
For passenger steam locomotives with 
a weight of less than 80000 lbs, as well 
as with a weight of 100000 Ibs. and less 
than 140000 lbs. on driving wheels the 
rates for firemen on oil-fired locomotives 
are the same as those on coal-burners. 


(b) Freight service. 


The present standard basic daily wage 
rate of firemen of oil-fired freight steam 
locomotives of certain classes is lower 
than that of firemen of coal-burning 
freight locomotives, as set out below : 


Daily wage rate of firemen 
on coal-burning oil-burning 


locomotives Dif ference 

in Dollars. in cents 
8.78 8.78 —- 
8.86 8.78 — 8 
9.03 8.92 — 11 
9.24 9.10 — 41 
9.38 9.27 — 4 
9.55 9.43 — 12 
2, See z3 


the tube plate and spraying towards the 
cab. The burner is of the external mix- 
ing type, where the oil and the atomizing 
agent — steam — meet at the top of the 
nozzle. It has a corrugated lip projec- 
tion to prevent oil falling past the sheet 
of steam, the corrugations being intended 
to promote atomization. The other parts 
of the oil-burning equipment are similar 
to those described on pages 838-840. 

Experience in Uruguay seems to indi- 
cate that fuel oil tanks with rounded cor- 
hers are to be preferred to the square- 
corner type, as the latter are more 
susceptible to leakages. 

It has also been found that the provi- 
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sion of an electrical pyrometer fitted in 
the smokebox, with a large-size dial in 
the cab, has resulted in interest being 
shown by locomotive crews in their at- 
tempts to keep down smokebox tempera- 
tures and to burn the fuel oil to the best 
advantage (“). 


IV. Conclusions. 


Oil-burning steam locomotives have 
been in use for a long time in countries 
with indigenous oil resources. The 
shortage of coal in the after-war years 
forced a considerable number of Euro- 
pean and overseas railways to introduce 
this type of firing on some of their loco- 
motives. Although experience in France 
and Great Britain shows that oil-burning 
in steam locomotives never lasted long 
when circumstances permitted a rever- 
sion to coal-firing, the present world coal 
crisis may force the railways of certain 
countries to use oil-burning steam joco- 
motives for a considerable time. 

It is too early to give a reliable verdict 
on the economic side of oil-burning 
which, obviously, depends on the relative 


(*) See The Railway Gazette, 15th November, 
1946. 
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cost of coal and oil and on the availabi- 
lity of the locomotives. Oil-firing may, 
however, permit of a higher locomotive 
mileage for the same weight of fuel. 
Moreover it does away with clinker, ashes 
and all the problems caused by poor-qua- 
lity coal; it may also reduce the smoke 
nuisance. It certainly reduces the ma- 
nual work of the firemen. 


In order to make oil-firing as econo- 
mical as possible, it is very important 
that the staff who work oil-burning loco- 
motives be thoroughly trained. The fir- 
ing of an oil-burning locomotive differs 
very materially from the firing of a coal 
burner. More careful attention is neces- 
sary with oil-firing than with coal-firing 
to render combustion economical. 

Firing of an oil-burning locomotive 
demands that close attention be given at 
all times in order to produce satisfactory 
results. To this end the driver and fire- 
man must work in harmony with each 
other. The driver must advise the fire- 
man of every intended change of posi- 
tion of the regulator or reverse levers so 
that he can change the fire accordingly. 
The fireman must be watchful and dili- 
gent, for he can save or waste more fuel 
on an oil-burning locomotive than on a 
coal burner. 


[ 656 .226 (.42) ] ; 


Expediting miscellaneous traffic on the L.M.S.R. 


(The Railway Gazette, January 24, 1947.) 


In normal times, the London Midland 
& Scottish Railway delivers, or advises 
to consignees for collection, over 110 000 
consignments of merchandise traffic dai- 
ly, and it is reasonable to estimate that 
a somewhat similar number is collec- 
ted for despatch on any one day Some 
of this traffic is conveyed in full wagon 
loads from one sender to one consignee, 
but a substantial proportion consists of 
miscellaneous traffic. 


destined for a consignee in any other 
town or village throughout the line. 
The throughout transit of these small 
consigments entails organising the car- 
tage work of the L.M.S.R. into conve- 
nient « rounds » or trips, so as to obtain 
economical use of cartage equipment, 
and similarly it entails sorting the traffic 
in goods sheds to gather together suffi- 
cient consignments between pairs of 
points to make a convenient wagon load, 


L.M.S.R. delivery vehicle in Chester. 


Tests conducted by the L.M.S.R. before 
the recent war showed that, on an aver- 
age, such traffic amounted to about 
three packages per consignment, and 
approximately 78 lb. per package, while 
there is, of course, an immense variety 
in the shape, size and weight of indivi- 
dual consignments. These small con- 
signments may consist of large numbers 
of packages of standard products from 
one firm for consignees in towns and 
villages all over the country, or they may 
consist of an odd package from a pri- 
vate householder in any town or village 


for which purpose a ton was regarded 
as a reasonable minimum figure, subject 
to certain special arrangements. 


The new zonal scheme for collection 
and delivery services described in this 
article is being introduced with the 
primary object of providing a one-day 
transit for miscellaneous traffic between 
most points by concentrating the hand- 
ling of such traffic at a smaller number 
of stations. At the same time, there will 
be a system of road services radiating 
from the various zonal centres and rail- 


SEPTEMBER 1947 


heads by which consignments arriving 
from other zones too late for completing 
their journey by rail that day, will be 
taken on to the consignee by road vehi- 
cle, instead of waiting at the goods sta- 
tion for the next wagon departure and 
being delayed by, perhaps, 24 hr. before 
reaching their final address by rail and 
local delivery service. Traffic passing 
between points in the same zone may be 
handled throughout by rail or road, or 
by a combination of the two according 
to which method is most convenient for 
expeditious delivery. 
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was undertaken by the L.M.S.R. on be- 
half of the firms. 

Steps were taken also to accelerate the 
transit of large numbers of small con- 
signments between the larger tranship 
depots and the small station at which 
the traffic was ultimately required, by 
use of road motors on the day of arrival 
at the tranship depot, instead of sending 
on by rail wagon, which generally meant 
that the traffic did not arrive at the 
ultimate destination station until the day 
following receipt at the tranship depot. 
Similar arrangements existed in respect 


Unloading at a consignee’s premises. 


Before describing the scheme in detail, 
it is necessary to recapitulate some of 
the steps taken by the L.M.S.R. before 
the war to accelerate the handling of 
miscellaneous traffic, of which the ar- 
rangements now being made are in some 
respects an extension on a scale covering 
the whole system. Cartage areas in towns 
had been extended progressively, and at 
many stations country lorry services 
provided delivery and collection of mis- 
cellaneous traffic at farms and villages 
within a radius of up to ten miles. 
Railhead distribution schemes were op- 
erated whereby a particular firm’s traffic 
passed in through wagon loads to select- 
ed centres, from which points distribu- 
tion by motor vehicle over large areas 


4* 


of traffic working in the reverse direc- 
tion between the smaller station and the 
tranship depot. 

Where possible, and in order to save 
road motor costs, other consignments 
were worked by early morning wagons 
between tranship depots and ultimate 
destination in the case of received traf- 
fic, and by early evening wagons from 
the smaller station to the tranship depot 
for forwarded traffic. 

In view of the great diversity in the 
traffic itself, and in the points between 
which it passed, it was not always pos- 
sible to sort together sufficient traffic 
to justify sending a wagon from the ori- 
ginating to the destination station. In 
these cases the traffic was loaded inter- 
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mediately, usually to a large centre, for 
transhipment, that is, amalgamation with 
similar traffic from other points where- 
by it was possible to make a wagon to 
destination. 

Arising out of the extended area of 
collection and delivery around large 
towns and cities already referred to, the 
L.M.S.R. had conducted research into the 
best method of performing cartage in 
the outlying areas of large places where 
the company had more than one goods 
station dealing with miscellaneous goods 
traffic. 


Co-ordinating cartage service. 


The object was to co-ordinate cartage 
in the outer areas, instead of each main 
goods depot serving these areas direct 
with its own cartage vehicles. The ba- 
sis of the idea was that a cartage sub- 
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depot should be provided in the out- 
lying area, at which a cartage establish- 
ment would be provided for the ordinary 
door-to-door cartage services, the traffic 
being conveyed to or from such cartage 
sub-depots by rail where a good service 
could be given ; otherwise it was to be 
conveyed between the main terminals 
and sub-depots by high-capacity motor 
vehicles, the « round » sorting being per- 
formed at the sub-depots. 

A sub-depot of this type for dealing 
with delivered traffic was planned at 
Old Ford, London, in 1937, and when 
war broke out work was in progress on 
a‘completely new depot for handling both 
delivered and collected consignments. 
Shortage of petrol and tyres necessitated 
traffic to and from Old Ford being handl- 
ed by rail throughout the war, but at 
the present time road services are being 
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built up between the main London ter- built up for the L.M.S.R. system as a 

.-mini and this sub-depot. whole with the object, not only of equal- 

When it seemed that the war in Euro- ling, but of improving on pre-war tran- 

pe was approaching finality, attention sits. The basis of the scheme is the con- 

was given to the preparation of a scheme ception of area cartage as opposed to 

on a more scientific basis, and from this cartage which tended to be coniined to 
has evolved the zonal collection and individual places. 
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the five railhead areas, and the extended Derby local 
delivery area. 


delivery scheme. This organisation will Under the new zonal scheme, the terri- 
supersede the motor services operating tory served by the L.M.S.R. is being 
pre-war, and instead of the somewhat divided into a number of contiguous 
patchwork arrangements which then zones, in each of which a large town is 
existed, a cartage organisation is being selected as a zonal centre. The zonal 
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centre retains its own local delivery 
area, which often issbeing extended, and 
operates trunk motor services to and 
from a number of railheads. Each rail- 
head serves a cartage area of approxima- 
tely 5 to 10 miles radius, these areas, 
too, being contiguous so ihat whole of 
the zone is provided with cartage either 
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Zone. — The country has been divided 
into contiguous zones, the size of which 
varies according to geographical posi- 
tion, density of traffic, and general suita- 
bility for train working and cartage 
operations, ensuring as far as possible 
a concentration of traffic at a zonal 
centre without unduly long haulage. 
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as a railhead for its immediate vicinity within the 


Stoke local area. 


from the zonal centre or from a railhead. 
In some circumstances, where the area 
to be served by a railhead is large, a 
sub-railhead is established for collection 
and delivery of traffic in districts which 
are at an excessive distance from the 
railhead itself. The functions of the 
zonal centre, railhead, and sub-railhead, 
and the manner in which they receive 
and dispose of traffic, are summarised 
below : 


Zonal Centre. This is the main cen- 
tre for each zone, and will receive traf- 
fic by wagon for subsequent distribu- 
tion to its railheads and sub-railheads 
by trunk motor, or by rail, and for 
direct delivery within a prescribed por- 
tion of the zone. In the reverse direc- 
tion, the zonal centre will receive traffic 
from its railheads and sub-railheads by 
trunk motor, or by rail (so long as the 
desired transit is achieved), and wil} 
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dispose of the traffic by wagon. Traffic 
passing from sender to consignee both 
resident within the same zone, may be 
sent by road transport throughout, or 
part rail and part road. 


Railhead. — A railhead will function 
for collection and delivery of traffic 
within a prescribed portion of the zone. 
It will receive its miscellaneous traffic 
by trunk motor, or by rail from its own 
zonal centre, or ‘by direct wagon from 
other zonal centres, railheads, or sub- 
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tion sub-railhead, railhead, or zonal cen- 
tre; or (b) trunk motor to parent rail- 
head or wagon to parent railhead or 
zonal centre. 


An important feature of the scheme is 
the reduction that will be effected in 
the number of stations at which it will 
be necessary to maintain a cartage esta- 
blishment for handling miscellaneous 
traffic, and this is one of the economies 
that can be offset against the increased 
road cartage expenditure entailed by the 


Unloading with a mechanical conveyor at Derby St. Mary’s, 


with drays for 
alongside. 


railheads. The railhead will dispose of 
its outwards traffic by: (a) direct \wa- 
gon to destination sub-railhead, railhead, 
or zonal centre; or (b) trunk motor 
or wagon to its own zonal centre. 


Sub-Railhead. — A sub-railhead will 
function for collection and delivery of 
traffic within a prescribed portion of 
a railhead area, where the distance from 
the railhead is too great to allow of 
direct collection or delivery therefrom. 
It will receive inwards traffic by : 
(a) direct wagon from another sub-rail- 
head, railhead, or zonal centre; (b) 
trunk motor or wagon from parent rail- 
head. It will dispose of its outwards 
traffic by : (a) direct wagon to destina- 


internal movement to 


sorting points 


scheme as a whole. Accommodation no 
longer required at such stations is being 
rented or sold at several places, and this 
principle will be extended as the sche- 
me develops. Stations in this category 
are referred to as « absorbed » stations. 

Absorbed stations will continue to ac- 
cept traffic brought in by the public, 
but will dispose of it to the road services 
of the appropriate railhead, sub-railhead, 
or zonal centre, which will call at such 
stations when necessary. 


further economies will result from a 
saving in shunting and engine trips 
arising from the smaller number of sta- 
tions at which it will be necessary to 
position wagons specially in the goods 
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shed. There will be a reduction, also, 
in transhipment, with consequent econo- 
mies in handling costs and wagon user. 


In very sparsely populated districts 
the expense of motoring could not be 
justified, and the small quantity of mis- 
cellaneous traffic concerned will conti- 
nue to be dealt with by tariff van ser- 
vices. This constitutes an extremely 
small percentage of the miscellaneous 
traffic. 
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which are served by extensions of the 
trunk road services from Derby to Bur- 
ton and Swadlincote respectively. 

On the basis of results achieved so far, 
figures have been computed showing an 
annual saving of 172 000 wagon- BBLS in 
the Derby zonal scheme. 

Miscellaneous traffic for the Derby 
zone is dealt with at St. Mary’s goods 
station, which was completed shortly 
after the beginning of the war. The 


Electric «mule» used for movement of wagons over short 
distances inside the shed at St. Mary’s 


The Derby zone. 


Two zones in which the new arrange- 
ments already are well advanced are 
those based on Derby and _ Stoke-on- 
Trent. Derby operates trunk road servi- 
ces to five railheads, located at Swadlin- 
cote, Ashbourne, Burton, Belper, and 
Matlock. 


The Derby local delivery area has been 
extended in order to join up with the 
adjacent railhead areas, and now covers 
Worthington, Castle Donington, Borrow- 
ash, Spondon, and Duffield. Borrowash 
is an absorbed station, the motor pre- 
viously located there having been 
brought into Derby. Altogether, there 
are 36 absorbed stations in the zone, 
Three sub-railheads have been estabish- 
ed, at Tutbury Measham, and Moira, 


shed has a floor area of 4 acres, and 
deals with approximately 250 inwards 
and 250 outwards wagons daily. Part 
of this is transhipment traffic, Derby 
being an example of a transfer depot, a 
number of which will be necessary un- 
der the zonal scheme to handle traffic 
which cannot be loaded direct from for- 
warding to destination zone. Such de- 
pots will be established in the main at 
zonal centres, and will dispose of traffic 
usually by wagon. 

St. Mary’s is provided with four in- 
wards and ten outwards roads. The in- 
wards roads are situated in pairs at each 
side of the shed, with a « throw-away » 
road between each pair and electric tra- 
versers to shift wagons into position for 
movement to the unloading bays, and to 
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transfer them to the throw-away roads 
when empty. There are two conveyor- 
type unloading machines, designed by 
the L.M.S.R. Mechanical Department, at 
each side of the shed. After unloading, 
consignments undergo a_ preliminary 
sorting into delivery and transfer items 
(including those going on to stations in 
the zone by wagon) on the unloading 
bay, after which zonal trafific is removed 
on drays for final sorting according to 
whether it is to be disposed of by local 
or trunk road delivery services. 
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short distances such as from the buffer 
stops to the unloading point, is a pair 
of travelling jaws which runs along the 
front face of the platform at such a 
height as to engage with the wagon buf- 
fer. The «mules» also have remote 
control on the deck. 

Very little alteration or new work has 
been required at St. Mary’s for handling 
traffic under the zonal scheme. Two new 
bays have been provided, and some 
extension of the butting strip from which 
the road vehicles depart will be under- 


BElectric truck and internal goods shed dray, with auto- 
matic coupling mechanism to form an articulated unit. 


Much of the haulage of the drays in 
the shed is performed by electric trucks, 
provided with automatic coupling and 
uncoupling mechanism which simultane- 
ously raises the front wheels of the dray 
off the ground so that it forms an articu- 
lated unit with the truck. Time-saving 
has been studied equally in respect of 
horse-drawn drays, the shafts forming 
part of the horse’s harness, so that it is 
necessary only to back on to the vehicle, 
when coupling up is automatic. 

Movement of wagons inside the shed 
is accomplished by specially designed 
electric «closed loop» capstans, with 
push-button control from the deck, and 
by electric «mules ». The «mule», 
which is used for shifting wagons over 


taken, but as high-capacity motor trans- 
port becomes available, it will be possi- 
ble to accommodate more at the existing 
strip so that large additions are not re- 
quired. Derby, however, is fortunate in 
having a modern mechanised shed, and 
some other zonal centres will have to 
undertake a larger programme of impro- 
vements. 


Arrangements at Stoke-on-Trent. 


The Stoke-on-Trent zone eventually 
will have trunk road services radiating 
both from Stoke and Crewe, and a total 
of 83 stations will be absorbed. Eight 
of these places are now served directly 
by extending the Stoke delivery area. 
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At Tunstall, which is now served from 
the railhead at Longport, several advan- 
tages to the railway and to traders have 
been obtained. 

The new status of Tunstall as an ab- 
sorbed station has enabled the company 
to effect economy in engine power. Else- 
where in the zone, the handling of goods 
by road between Stoke, Stone, New- 
castle-under-Lyme, and Standon Bridge 
has resulted in the cancellation of a 
freight train between Crewe and Norton 
Bridge on three days a week. 

Stoke, at present, is operating trunk 
road services to Uttoxeter, Leek, Long- 
ton, Longport, Stone, and Hanley. It is 
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ready a spacious outwards shed which 
was built during the war, and deals 
with some 55 wagons a day. In this 
shed the incoming road vehicles load 
directly into the wagons, sorting being 
carried out in the course of the rounds 
by the checker. There are four over- 
head electric cranes, three of 30-cwt. and 
one of 7 tons capacity. Figures of the 
annual economies that will be realised 
in the Stoke zone show a saving of 99 000 
wagon-miles. 

The L.M.S.R. is at present operating 
zonal collection and delivery schemes 
covering more than 300 stations, the 
clerical, handling, and cartage work con- 


Inside the goods shed at Hanley, one of the railheads now 
operating in the Stoke-on-Trent zone. 


proposed to bring other routes into 
operation in due course. In a similar 
manner to Derby, the Stoke local deli- 
very area has been extended to include 
Barlaston, Bucknall, Consall, Endon, 
Kingsley & Froghall, Milton, Oakamoor, 
Trentham, Trentham Gardens, and other 
local stations. 

No new structural work is required 
in the goods shed at Stoke to operate 
the scheme, but extra cartage berth ac- 
commodation may be necessary at rail- 
heads. 


The Longport railhead possesses al- 


nected with consignments dealt with un- 
der the arrangements being centralised 
at the respective railhead or sub-rail- 
heads. The experience gained makes it 
clear beyond any measure of doubt that 
the setting up at selected centres of zonal 
collection and delivery arrangements 
has been justified on commercial 
grounds, in that the primary object, the 
improvement of transits and deliveries 
of small consignments, has been attain- 
ed. The schemes are, therefore, making 
a useful contribution to the development 
of the nation’s trade, which is the para- 
mount need of today. 


[ 385. (09 (.489) ] 


The centenary of the Danish State Railways. 


(Note issued by the Danish State Railways Press Service.) 


On June 27th 1947, the Danish. State 
Railways celebrated their centenary to 
commemorate the commencement of rail- 
way-traffic in the present Denmark, as 
the service was opened on the line 
Copenhagen-Roskilde (30 km. — 19 
miles) on June 27th 1847 after a solemn 
inauguration the day before (traffic on 
the line Kiel-Altona in the Danish 
monarchy of those days was already 
opened in 1844). 

The first Danish railways on Zealand 
(Copenhagen-Roskilde 1847, Roskilde- 
Korsor 1856 and further extensions in 
the sixties and seventies) were con- 
structed and managed as private rail- 
ways. The same held good of the first 
railways in Jutland and Fuenen, which 
in the sixties were constructed by 
English engineers. Already in 1867, the 
Government took over the railways in 
Jutland-Fuenen and in 1880 those on 
Zealand. In 1885, the State-owned lines 
were thus amalgamated into what they 
are to-day: The Danish State Railways. 


The railways have during this cen- 
tenary been the subject of an extensive 
and radical development. It has not 
only during the first 75 years been a 
question of an enormous extension of 
the network and opening of train-ferry- 
services (later on supplanted by brid- 
ges), but the technical plants have 
constantly been developed, the rolling- 
stock increased and frequently exchang- 


ed for new types in order, at any 
moment, to cope with all legitimate 
claims. 


The mileage was : 

1847 — 30-km:. (~ 19° mules); 
TOG? e141 oye 29) » Ne 
T887es=n15oe oy (8 970 » Ve 


1907 — 2029 km. (1 260 miles), 


1927 — 2614 » (1 624 Dit Oe 
1947 — 2595 » (1612 » ). 
During roughly speaking the last 


15 years some lines with a small amount 
of traffic were closed. Within the same 
period, however, the State Railways have 


taken over a number of motorbus- 
services, the mileage of which to- 
day is abt. 3100 km. (1926 miles). 


Besides railways and bus-services the 
Danish State Railways run 8 train-ferry 
and boat services, 4 in connection with 
Sweden/Norway and Germany respect- 
ively. Across 3 waterways (the « Stor- 
strommen », the Little Belt and « Odde- 
sund ») which were formerly served by 
train-ferries, great bridges have now 
been built (the « Storstrombridge » 
3 200 m. (10500 ft.) and the Little Belt- 
bridge 825 m. (2 706 ft.). 

As a single instance of the development 
it should be pointed out that the track 
in 1847 consisted of wrought-iron 
(weight 29 kgr. [64 lbs] per m., length 
5.49 m. [18 ft.]) resting directly on oak- 
sleepers in turn resting on gravel. The 
present track on the main-lines consists 
of steel-rails (weight 60 kgr. [132 lbs] 
per m., length 60 m. [197 ft.]) fastened 
by screws to creosoted beech-sleepers on 
stone-ballasting. 

As far as the motive-power of to-day 
is concerned, there is not much resem- 
blance between the original 4 loco- 
motives and the present park of 760 loco- 


motives and motorcoaches, besides 
8 special Diesel-electric motor-coach- 
units (« streamlined trains »). The 


weight of the biggest steam-locomotives 
is 4 times that of the original ones in 
1847, their capacity is multiplied and 
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running-power greatly enhanced too (in 
the case of the express train stock to 
120 km. [74 miles]/h.). 

The rolling-stock has kept pace with 
the development. Not only the numbers 
but also the capacity of the vehicles has 
been increased, and as far as carriages 
are concerned the comfort of the tra- 
vellers has to a marked degree been 
attended to, inter alio by introducing 
upholstered seats in the 3rd_ class 
(« general class » as we call it in Den- 
mark). 


Among the first European railway- 


systems the Danish State Railways 
adopted already by the end of the cen- 
tury electric train-lighting. In the 


course of the last decade the park of 
wagons and trucks were equipped with 
compressed-air-brake. 

The principal train-ferry-service (the 
Great Belt) has been the subject of an 
essential improvement through the 
introduction of triple-tracked motor- 
ferries of a length of approx. 110 m. 
(360 ft.) and abt. 6 000 H.P. 


During the century the number of 
employees rose from abt. 100 to approx. 
27 000, of which 17 000 are civil servants 
and the like and 10000 temporary staff. 
Out of the total working-expenditure of 
the State Railways in 1945-46 (approx. 
250 millions Kroner), the pay-roll on an 
average amounted to 60%. The average- 
income of the total staff taken as a whole 
was in the same year roughly 6.000 Kro- 
ner. 


‘The financial results have been greatly 
fluctuating. For a number of pre-war 
years, apart from writings-off and inte- 
rest on the  construction-cost, the 
revenues and expenditures were brought 
to a fairly good balance. The special 
traffic in the years of occupation: 1940- 
45 resulted on the books in very con- 
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siderable net-profits, employed for 
extraordinary writings-off. In the cen- 
tury in question taken at large, the actual 
expenditures on an average amounted to 
87'% of the revenues. 


Mainly during the last years of occu- 
pation the State Railways were subjected 
to a lot of acts of sabotage serving the 
purpose of preventing or at any rate 
delaying the German transports. The 
number of track-explosions reached 
8000 and numerous signal-boxes etc. 
were destroyed. As a whole the damage 
has however been repaired, let alone the 
fact- that the reconstruction of several 
plants works out slowly. The mainte- 
nance-work, which during and partly 
after the war suffered a setback and the 
delayed development of plants and stock 
cause, here as everywhere, very consi- 
derable difficulties; and the intermittent 
lack of fuel-supplies has rendered 
necessary a cutting down of the time- 
tables, which in the case of passenger- 
trains, so far, only amounts to 75 % of 
pre-war services. 


The number of passengers carried on 
the State Railways was in the latest 
Fiscal Year approx. 81 millions, half of 
which were users of the suburban net- 
work of Copenhagen (whereof 42 km. 
[26 miles] are electrified). Approxim- 
ately 10 million tons of merchandise (on 
which freight was paid) were trans- 
ported during the same year. 

Apart from the State Railways nearly 
2500 km. (1553 miles) of lines are run 
as private lines, chiefly of a secondary 
importance. The construction of these 
private lines was as a rule supported to 
some extent by the government through 
participation in the construction-cost, 
whereas the government formerly did 
not partake of working-deficits, if any, 
which the municipalities have thus had 
to defray. 


NEW BOOKS AND PUBLICATIONS. 


[ 621 .132 .3 (.68) & 621 .132 .5 (.68) ] 


4-8-2 class « 15F » locomotives for the South African Railways. 
(84 < 11’), with text, illustrations and general arrangement diagram, 
from the Railway Gazette, 33, Tothill St., Westminster, London, S.W.1. 


This brochure is a reprint of a descrip- 
tive article which appeared in the Rail- 
way Gazette dated the 20th. September, 
1946, from which we have extracted the 
following main points: 

At the beginning of 1946 the North 
British Locomotive Co. completed the 
construction of 60 locomotives of this 
type for the South African Railways. 
Together with the 44 similar ones built 
before the war, they comprise a large 
stock of powerful locomotives, capable 
of reaching a speed of 60 miles per hour 
and of hauling 540-tons passenger trains 
over gradients of 12.5mm (1 in 80), 
which are numerous on the South Afri- 
can system. Goods trains of over 


1000 tons can also be hauled by these 


locomotives. 

They were built to the design and 
instructions of Dr. M. M. LousssEr, Chief 
Mechanical Engineer of the South Afri- 


Cylinders (2), dia. x stroke 
Coupled wheels, dia. 
Wheelbase, rigid 

A TCLOAC I pas! el mane sits! (ek wrt Mars 
Adhesive weight . 


Adhesive factor (at 75 per cent. T.E.) . 


Weight of engine and tender (in working order) 


Boiler pressure 


An 8-page brochure 
reprinted 
(Price 2s. 0d.) 


can Railways. Inspection was under- 
taken by the Consulting Engineer to the 
High Commissioner in London. 

The first 4-8-2 locomotive, class 15, 
was put into service in South Africa in 
1914. This original design had a grate 
area of 40 sq. ft., a boiler pressure of 
185 Ibs/sq. in., 4/9’ driving wheels and 
a maximum axle load of 164 tons. 

The power of the 4-8-2 locomotives 
built since 1914 has increased pro- 
gressively, and improvements rendered 
necessary by the services and by main- 
tenance have been incorporated in the 
design. 

The latest example to be built will 
have possibly the highest power which 
in practice may be reached with a 
4-8-2 wheel arrangement on a 3/6” gauge, 
with an axle load limited to 184 tons. 

The principal characteristics of the 
new locomotives are as follows:— 


24 in. X 28 in. 
5 ft. 
iS Ti, © thse 
18.5 tons. 
73 tons. 
3.86 
179 tons 14 cwt. 
210 Ib. per sq. in. 


. 
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Heating surface: 
Tubes— 
36 flue, b/s. in. out. dia. 
136 small 24 in. out. dia. 


Firebox (incl. arch tubes) 


Total evaporative . 


Superheater — 14 in. dia. tubes 


Tractive effort at 85 per cent. B.P. 
Tractive effort at 75 per cent. B.P. . 
Grate area . 

Coal capacity . 

Water capacity 


The boiler weighs 35 tons. It is the 
largest in the world for a straight-type 
locomotive on a 3/6” gauge track. The 
grate area is practically the largest pos- 
sible for a 4-8-2 locomotive. A mechan- 
ical stoker can be fitted when circum- 
stances permit. 


The boiler has no dome, as this would 
foul the loading gauge. The steam col- 
lector consists of a number of small ris- 
ing pipes arranged along half the length 
of the barrel. 

Steel firebox. 


M.L.S. superheater, combined with 
regulator having multiple valves on the 
saturated steam side. 


Bar-type frames. 


The cylinders have cast-iron liners, 
but the rear covers are of cast steel. 


Air valves, by-pass and steam valve 
operated by the driver for running with 
closed regulator. 
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3179 sq. ft. 


23D.0m> 


3414.5 » 
661 » 


RONEN! 4075.5 » 


47 980 lb. 

42 340 Ib. 
O25 (sqz) it. 
14 tons. 


6 050 gal. 
Walschaerts valve gear. Piston valves, 
12” diameter, 7°/” stroke. 

Hydrostatic lubricators. 

Laird crossheads and slide bars. Spe- 
cial steel connecting rods with lubrica- 
tion by thick grease and floating bushes. 

Normal with equalising 
bars. 


springing 


Roller bearing axleboxes for bogies 
and bissel truck. 


Vacuum brakes on the locomotive and 
tender. 


Stones electric lighting. 


The very spacious tender has two 
bogies with Isothermos axleboxes. The 
tanks are of welded construction. 


Alliance automatic couplings for the 
first 45 engines, with Murray friction 
drawgear. As rubber became more 
plentiful, the remaining locomotives 
were fitted with Spencer-Moulton draw- 
gear. 
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Railway Inspection. — A booklet (51/8” x 77/8’) of 24 pages. — 1946, published by 
The Railway Gazette, 33, Tothill Street, Westminster, London S.W.1. (Price: 1s./—). 


In this little book the editor of the 
well known periodical The Railway Ga- 
zette gives a short history of the organ- 
isation of Government inspection of the 
British Railways. 

In the preface the author stresses the 
fact that even in the early years and 
afterwards throughout the. whole deve- 
lopment of the railway system, there 
have been very few accidents, and the 
increase in speed has not led to an in- 
crease in risks, as those knowing little 
of the operating methods might fear. 
No important legislative measures were 


passed regarding safety before 1868, in- 


which year it was made obligatory to 
have some means of communication be- 
tween passengers and train staff. In 
1871, the powers of the Board of Trade 
were extended and detailed, but in spite 
of several accidents which occurred in 
the following years, no other measures 
were taken until the serious accident at 
Armagh in 1889 on the Great Northern 
of Ireland; the block system, interlock- 
ing equipment, and continuous automa- 
tic brakes were then made obligatory. 

The chief characteristic of English 
legislation ‘has been to intervene as little 
as possible in technical questions, leay- 
ing great freedom of action as regards 
investigation into methods of improving 
the stock and equipment. In view of 
the high degree of safety of the passen- 
ger services for many years, it is not 
likely that Great Britain will make any 
change in her attitude in this connec- 
tion. 

The law of 1871, amended by that of 
1933 (Road & Rail Traffic Act, 1933) 
covers the question of railway inspec- 
tion. The chief interest of the work 


lies in the opinions quoted from various 
authorities who have had to express 
their views on different methods of in- 
tervention. Thus, as regards the inspec- 
tion of the permanent way, before it is 
put into service and during operation, 
the reader will note the report of the 
Royal Commission of 1865, which states 
that the organisation of frequent visits 
by Government inspectors instead of the 
normal steps taken by responsible Com- 
panies is to be avoided. 

Precise official instructions lay down 
which accidents must be reported by the 
Company. Accidents form the subject 
of an enquiry carried out by an in- 
spector, and the Ministry of Transport 
(which has taken the place of the Board 
of Trade since 1919) can give the report 
whatever publicity is considered advis- 
able. The publication of the report is 
considered very important in Great Bri- 
tain, as it is held that public opinion is 
thus enabled to force the Companies to 
take whatever steps are necessary. The 
Minister of Transport can also allow any 
qualified person, even a magistrate, to 
hold the enquiry, but in practice this is 
rarely done. An annual report is pre- 
sented by the Chief Inspecting Officer 
to the Ministry and submitted to Parlia- 
ment. In conformity with the views of 
Sir John Pringle who modified the form 
in 1901, this report is generally brief 
and concise, and deals more with the 
causes of accidents than with their 
number and gravity, in order to draw 
conclusions which will be profitable for 
the future by the analysis of individual 
negligence or the failure of equipment. 


Bis, ‘Nile 
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The Railway Handbook. — 1946-1947. — Compiled by the Editor of The Railway Gazette. 
— A brochure (53f’ x 84) of 120 pages. — 1946, London, The Railway Publishing 
Company Limited, 33, Tothill Street, Westminster, S.W.1. (Price : 5s./—). 


The purpose of this annual publica- 
tion, first issued in 1934, is to give in 


popular form at low price, a great deal: 


of information, ‘chiefly statistical, about 
the English Railways. 

A return to more normal conditions 
has made it possible to publish various 
statistics which were not available for 
the last seven years. Amongst others 
mention may be made of a table summ- 
ing up the reports of the railways for 
each year from 1938 to 1945, showing 
the comparative situation as regards 
rolling stock and the main traffic ele- 
ments. 

Comparative figures for the staff are 
available for the years 19388, 1939, 1944 
and 1945. 

The English Railways, as is generally 
known, were amalgamated into four 
Companies by the law of 192i1 (Railways 
Act. 1931). 

A brief history is given to show how 
each Company was constituted. The 
constitution of the London Passenger 
Transport Board which includes all the 
London metropolitan railways as well 
as the London tramway and omnibus 
services, is also analysed. Similar in- 
formation is given for most of the minor 
companies and the Irish Railways. 

The {financial results: of the whole of 
the railways for the years 1922 to 1938 
are made clear by summarised statistics, 
which also include the evolution of the 
passenger and goods traffic. 

The large share of the railways in 
road transport undertakings and omni- 
bus companies will be specially noted. 

A table of serious accidents from 1840 


describes the nature of each accident 
and the number of casualties. 

Although the book is chiefly reserved 
for data concerning the English Rail- 
ways, information will also be found 
therein regarding the railways of the 
rest of the world. For example we are 
given the mileage of the railways in the 
various countries in each continent 
(from 1840 ito 1937), the highest altitude 
reached by railways, the longest tunnels, 
the (fastest runs, the longest non-stop 
runs, the longest straight sections of line, 
the mileage of electrified lines through- 
out the world, a table comparing ithe 
various loading gauges. A special note 
gives details of the speed records reach- 
ed on the English Railways. 

Mention may also be made of a suc- 
cinct report on the present position of 
signalling in England, and a note on the 
different methods of traction used : 
steam, electric and diesels. 

For those interested in technical En- 
glish publications, there is a comprehen- 
sive bibliography giving details of arti- 
cles in periodicals and books dealing 


‘with the economics, history, operation 


and technical equipment of railways. 

Finally mention may be made of a 
brief chronological table of the most re- 
markable facts in the history of the rail- 
Ways in various countries and events 
of international interest. 

This brief review, which needs must 
pass over in silence many interesting 
aspects of the book, will no doubt make 
it clear that it would be hard to collect 
together a great amount of valuable in- 
formation in such a small volume. 


ESM. 
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Railway Signalling and Communications. — Installation and maintenance. — One volume 


(53 & 811/16’) of 408 pages, copiously illustrated. — 1946, London, The St. Margaret’s 
Technical Press Limited, 33, Tothill Street, Westminster, S.W.1. (Price: 8s./— net.) 


This book, published by the St. Mar- 
garet’s Technical Press Ltd., London, 
contains the text of a series of lectures 
given to the staff of the London & North 
Eastern Railway in the Company’s tech- 
nical schools by members of the signal- 
ling stafif. 

The value of such lectures is undis- 
puted; safety installations on the rail- 
ways have (been developed to such an 
extent that the staff in charge of their 
installation and maintenance must have 
a much wider knowledge than pre- 
viously. 

Although ithe subjects covered refer 
principally to the equipment a, on 
the London & North Eastern Railway, 
the book will be of value to the staff of 
other railways. It contains a very suc- 
cinct report of the mechanical an elec- 
trical laws which all categories of staff 
must know in order to understand theo- 
retical details and calculations, as well 
as the working of the equipment. 

The book begins by detailing the con- 
siderations which led to the installation 
of safety equipment on railway lines. 
It recalls the regulations imposed by the 
Ministry of Transport in this connec- 
tion, as well as the methods used to 
assure the necessary degree of safety. 


A detailed description is then given 
of the devices used to work and control 


the signals — operating levers, trans- 
mission wires, slots, indicators showing 
the position of the points — mechanical 
transmission by rods, including inter- 
locking and compensating devices, as 
well as interlocking of the signals and 
points and crossings. 

The protection of level crossings with 
various other safety devices is the sub- 
ject of a special chapter. 

The maintenance of mechanical sig- 
nalling equipment leads to a description 
of the faults which may occur, as well 
as the steps to be taken to assure the 
proper working of the equipment at all 
times. 

Different chapters are then devoted to 
the description of electrical equipment 
for assuring the safe running of trains, 
telegraphic point equipment, single or 
three wire blocks, teleprinters, single 
line safety equipment, telephone appara- 
tus, efc... 

The installation and maintenance of 
telegraph and telephone lines, the prin- 
ciples and practice of track circuits us- 
ing direct or alternating current, and 
finally the special circuits for electric 
signals are all described in details. 

The book, which has been very care- 
fully edited, is illustrated by many dia- 
grams and photographs. 

de. Wi IR 
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LER. Statistics. — Railways, Roads, Canals. — A brochure (33/’ X 6’) of 32 pages, 
published by the London & North Eastern Railway, 1946. 


This pamphlet is a collection of oper- 
ating statistics and financial results. 
Most of the numerical tables contain 
data relating to the L.N.E.R. and in ad- 
dition to the English main line railways 
as a whole. In some cases the latter 
element of comparison is replaced by a 
figure relating to « all Companies », i.e. 
covering all the lesser railways, but not 
the lines operated by the London 
Passenger Transport Board. 

Most of the comparisons made are be- 
tween the years 1938 and 1945. When 
necessary figures for a certain number 
of other years jalso are given. This is 
so in particular in the case of the table 
giving the average percentage of divi- 
dends compared with capital receipts 
for the years 1933 to 1945. 

The Chief General Manager who is 
responsible for the publication of this 
pamphlet points out that the work re- 
lates to a period on which the « black- 
out» on statistics has recently been 


[ 623 (42) ] 


lifted, but it is stil partially enforced 
and consequently there are certain re- 
strictions. 

The reader must also take into ac- 
count the fact that the running of the 
railways as a «pool» during the war 
makes any valid comparison with pre- 
war years impossible, as no exact divi- 
sion of the gross receipts could be made. 

In addition, owing to the 1941 Control 
Agreement, the net revenue was also 
frozen. 

Such as they are, however, in spite 
of these reservations, the statistics given 
are of great interest. They make it pos- 
sible to get easily and quickly an idea 
of the activity and importance of the 
English railways. 

It is certain that there will be no dif- 
ficulty over the condition which the 
author stipulates must be fulfilled if the 
pamphlet is to be published annually, 
i.e. sufficient demand. 

EM 


Longmoor Military Railway. — Transportation Training Centre of the Corps of Royal 
Engineers. — A pamphlet (6 x 91/16’) of 22 pages, illustrated, — 1946, London, The 
Railway Gazette, 33, Tothill Street, Westminster, S.W.1. (Price: 2s./—). 


This pamphlet is a reprint of an arti- 
cle published by The Railway Gazette 
after a visit by press representatives to 
the Royal Engineers’ Camp at Longmoor 
in Hampshire, England. 

During this visit those invited were 
able to see the most interesting equip- 
ment and were igiven some idea of the 
methods and principles used. 

They heard a report from the Com- 
mander, Brigadier C. A. Langley, C.B.E., 


M.C., who described the history of the 
Camp and its activities in the past, par- 
ticularly during the war which has just 
ended. This report, which is given in 
full, forms the main part of the pam- 
phlet. 

The training which the recruits un- 
dergo covers Sar branches of railway 
activity : levelling the ground and build- 
ing the railway, ‘including installations; 
operating (movement of trains and utili- 
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sation of locomotives) ; maintenance and 
repair shops. The training of the men 
is intended to be above all practical, 
with as little theoretical instruction as 
possible. Consequently they are usually 
given work which shows immediate 
practical results. 

During the war Longmoor Military 
Camp was the scene of great activity. 
Many thousands of men were trained 
there before being sent to the various 
theatres of war. 
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The pamphlet is illustrated by well 
chosen drawings. For example a 320 ft. 
span of an Everall sectional struss 
bridge is shown being assembled. 

In this pamphlet The Railway Gazette 
has succeeded in giving its readers a 
very exact idea of the work carried out 
at Longmoor, and it is a well deserved 
tribute to those who have contributed 
to its efificacity. 

BE. M. 
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I. — BOOKS. 


In French. 


947 

?Année ferroviaire, 1947. 
aris, Plon, éditeur. 1 vol. (14 x 24 cm.) de 228 pa- 
, avec de nombreuses figures. (Prix: 225 fr. frangais). 


385 


947 

UILLE (A.). 
lectrotechnique a l’usage des ingénieurs. (Tome |). 
aris, Dunod, éditeur. 1 vol. in-8° (16 x 25 cm.) de 
86 pages, 530 figures. (Prix: broché, 580 fr. frangais). 


621 3 (02 


947 62. (01 & 669 
URENT (P.), VALEUR (J.). et BOGROFF (S.). 
es bases de la résistance mécanique des métaux et 
Ages. 

aris, Dunod, éditeur. 1 vol. (16.5 x 25 cm.) de 300 
es, avec de nombreuses figures. (Prix: 1 200 fr. fran- 


. 


941 

GER (R.). 
[anuel abrégé des transports par terre. Doctrine, juris- 
dence et législation. 

aris, Dunod, éditeur. 1 vol. (14 x 21 cm.) de 220 
es. 


347 .762 (.44) 


947 385. (08 (.493) 
ETE NATIONALE DES CHEMINS DE FER 


ELGES. 

apport sur WVexploitation pendant 
‘cice (Année 1945). 

vol. (21 x 30 cm.) de 282 pages, avec de nombreux 
eaux et graphiques. 


le dix-neuvieme 


947 621 3 


JLIER (A.). 

ormulaire pratique d’électricité. 

wis, Garnier, éditeur. 1 vol. (11 x 17 cm.) de 300 
a5 avec 46 figures. (Prix: 200 fr. frangais). 


1947 


VERDEYEN (J.). 

Mécanique du sol et fondations. 

Liege, Editions Desoer et Paris, Eyrolles. 1 vol. 
(16 x 24 cm.) de 568 pages avec 321 figures. (Prix: 
1 200 fr. frangais). 
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In English. 


1947 
DENSHAM (P.). 
London transport. Its locomotives. 
North Harrow (Middlesex), published by the author, 
67, Sussex Road. (Price: 1 s. 6 d.). 


621 .132 .1 (.42) 


1947 
EATON (R. J.). 
Oil-burning locomotive. 
London, Transportation Press Ltd, Tudor Chambers, 
River Park Road No 22, (8 1/2 x 41/2 in.), 31 pages, 
illustrated. Paper covers. (Price: 2 s.). 


621 .133 1 (.42) 


1947 
HARLOW (A. F.). 

The Road of the Century, 

One volume (8 x 5 1/4 in.) of 447 pages. Bound in 
cloth. Ilustrated. Published by Creative Age Press, 11, 
Hast 44th Street, New York 17. (Price: 4 $). 


385. (09 (.73) 


1947 
KIPFARRINGTON, Jnr (S.). 
Railroading from the rear end. 
New York, Coward McCann Incorporated, obtainable 
from the New York Central Railroad Public Relations 
Department, 466, Lexington Avenue. (Price: 5 $.) 


385. (09 (.73) 


1947 
MARSHALL (D.). 
Grand Central. 
New York and London, McGraw-Hill Book Company 


385. (09 (.73) 


Incorporated. (Price: $ 3.50.) 


1) The numbers pl 


aced over the title of each book are those of the decimal classification proposed by the Railway Congress con- 


ly with the Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as applied to Railway 
ce », by L. Weissensrucu, in the number for November 1897, of the Bulletin of the International Railway Congress, p, 1509). 
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1947 385. (09 (.494) 
The Railways of Switzerland. 
London, The Railway Gazette, 43, 

Westminster, 8. W., 1. ; 
A Railway Gazette publication issued in connection 

with the 14th International Railway Congress, Lucerne, 

June, 1947. (Price : 5 s.) 


Tothill Street, 


1947 656 .. 


WIENER (L.). 

Passenger tickets. 

London, The Railway Gazette, 33 Tothill Str 
Westminster, 8S. W. 1 (9 1/2 x 7 1/4 in.) 358 pp. FM 


illustrated. Cloth covers. (Price 20 s., in paper coy 
LO eS3) 
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In French. 


Bulletin de l'Union Internationale 
des Chemins de fer. (Paris.) 


1947 385. (09 (.3) 
Bulletin de Union Internationale des Chemins de fer, 
mars, p. 50. 


Les Chemins de fer en 1946 (II.). ( 5 000 mots.) 


1947 725 3 (.44) 
Bulletin de V?Union Internationale des Chemins de fer, 
mars, p. 50. 
Principes adoptés pour la reconstruction des batiments 
et, installations des Chemins de fer frangais. (2 500 mots. ) 


1947 656 (.42) 
Bulletin de Union Internationale des Chemins de fer, 
mars, p. 60. 
Coordination entre chemin de fer et automobile du tra- 
fic marchandises en Grande-Bretagne. (4 000 mots. ) 


1947 625 .23 (.45) 
Bulletin de ?Union Internationale des Chemins de fer, 
mars, p. 66. 
FASOLI. — Les nouvelles voitures allégées des che- 
mins de fer italiens de |’Ktat. (600 mots.) 


1947 385. (09 (.485) 
Bulletin de !)}Union Internationale des Chemins de fer, 
mars, p. 69. 
BJORKMAN (M.). — les chemins de fer Suédois. 
(5 500 mots et carte.) 


1947 385. (09 (.47) 
Bulletin de VUnion Intermationale des Chemins de fer, 
mars, p. 76. 
Le nouveau plan quinquennal concernant les transports. 
(1 500 mots. ) 


1947 656 .235 .6 (.4 + .42) 
Bulletin de l'Union Internationale des Cheming de fer, 
avril, p. 88. 
KEEYS (lL. 8. J.). — Réglement applicable au trans- 
port des marchandises entre le Continent et la Grande- 
3retagne. (2400 mots.) 


1947 656 .. 
Bulletin de l’;Union Internationale des Chemins de 
eniailll, jes sa0h ; 
Dr CANDELI. — Les tarifs marchandises par wag 


complets et le rendement du matériel roulant d 
Vaprés-guerre. (1700 mots.) 
1947 385 1 (.4 


Bulletin de l’?Union Internationale des Chemins de 
Eyeilll, ja, 12. 
DREYER (G.). — L’assainissement financier et t 
nique des chemins de fer privés suisses. (5 000 m 
carte et fig.) 


1947 385. (09 (.4 
Bulletin de |1’Union Internationale des Chemins de 
avril, p. 103. 
Les Chemins de fer de l’Etat hellénique dans l’ap 
guerre. (1 500 mots.) 


Electricité. (Paris.) 


1947 
Electricité, février, p. 35, | 
Nouvelles locomotives pour trains express (type Be 
des Chemins de fer du Létschberg. (4500 mots & fi 


621 .335 (4 


1947 621, 
Hlectricité, mars, p. 61. | 
LEBLANC (M.). — Conférence internationale | 


Grands Réseaux électriques 1946. Transport par cou 
continu haute tension, (4000 mots & fig.) 


1947 
Electricité, mai, p. 91. 
SALELLES (R.). — Quelques applications du sous 
électrique par résistance. (3 500 mots & fig.) 


621. 


Génie Civil. (Paris.) 


1947 62. 
Génie Civil, n° 3206, ter juin, p. 217. 
Les extensométres électriques a résistance, (1 000 me 


1947 
Génie Civil, n° 3207, 15 juin, p: 233. 
PICARD (F.). — Facteurs d’usure et défauts 
coussinets, (1500 mots & fig.) 


621 


RGA Ss 


Machines et Métaux. (Paris.) 


947 621 392 
hines et Métaux, janvier, p. 3. 
ERBEAUX (H.) — Les batis soudés. (4.000 mots & 


947 621 392 & 691 
shines et Métaux, janvier, p. 15. 

iminution de Vusure et de la corrosion par dépdts 
alliques localisés. (1500 mots & fig.) 


947 62. (01 
shines et Métaux, février, p. 39; mars, p. 111. 
HAMPETIER (L.). — Mesure des contraintes a 
le de fils métalliques. (5 000 mots & fig.) 


947 621 .89 
shines et Métaux, février, p. 69; mars, p. 96. 
[ARTINET (P.). — Les principes du graissage dans 
ude du matériel. (9000 mots & fig.) 


947 

chines et Métaux, mars, p. 79. 
IESLIER (R.). — Le soudage par pression au chalu- 
vu oxyacétylémique. (4500 mots & fig.) 


947 

chines et Métaux, mars, p. 99. 
AUROUA (R.). — La rectification sans pointes ou 
anterless ». (4000 mots & fig.) 


947 

chines et Métaux, mars, p. 105. 
orrosion des métanx anti-iriction. (2 500 mots & ta- 
LUX. ) 


665 .882 


621 .94 


947 621 .9 
chines et Métaux, avril, p. 115. 

AVAL (G.). — Les machines-outils spéciales pour 
sinage des alliages légers. (4000 mots & fig.) 

9AT 669 
chines et Métaux, avril, p. 140. 

Téthode rapide d’identification des métaux, (3 000 
is et 4 tableaux.) 

947 ‘ 621 .97 


chines et Métaux, mai, p. 165, 
HMEORT (H.). Nouvelle méthode 


nde puissance. (1 800 mots & fig.) 


de rivetage a 


947 621 .431 .72 
shines et Métaux, mai, p. 175. 

UJOL (J.). — Evolution de la traction légére par 
‘eur thermique. (5000 mots & fig.) 

947 621 .82 


shines et Métaux, juin, p. 190. 
ICARD (F.). — Etude des coussinets. 


ig.) 


(1 500 mots 


Revue de |’Aluminium (Paris). 
947 621 392 & 669 


ue de l’Aluminium, n° 129, janvier, p. 5. 
BLIARFE (N.). — Résistance & la corrosion des 
mblages d’aluminium soudés par points, (4500 mots 
ig.) 


621 .82 & 691. 


1947 621 .94 
Revue de Aluminium, n° 130, février, p. 44. : 

SCHWEYCKART (R.). — Le tournage des alliages 
légers. (5000 mots & fig.) 

1947 621 .39 


Revue de ? Aluminium, n° 132, avril, p. 117. 
GONON (H. C.). — L’Aluminothermie. (Soudage des 
rails). (5 000 mots & fig.) 


1947 621 82 
Revue de ]’Aluminium, n° 133, mai, p. 155. 
GORET (M.). — Les coussinets en aluminium. (9 000 


mots & fig.) 


La Technique moderne. (Paris.) 


1947 656 .215 (.44) 
La ‘echnique moderne, 1°” et 15 juin, p. 212. 

Eclairage par fluorescence de deux stations du Métro 
politain. (250 mots & fig.) 


In German. 


Schweizerisches Archiv fiir Verkehrswissenschaf! 
und Verkehrspolitik. (Ztirich.) 


1947 


Schweizerisches 


656 (.3) 


Archiv fiir Verkehrswissenschaft wn 


Verkehrspolitik, Nv. 2, 8. 99. 
DAUTRY (R.). — L’état actuel des transports: 
(12 000 mots. ) 
1947 385. (09 (.42) 


Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 2, 8. 119. 

SHERRINGTON (C. E. R.). — Four main line rail- 

ways of Great Britain; Past, present and future: in 
peace and in war. (10000 words.) 


1947 385. (09 (.44) 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspohitik, Nr. 2, 8. 146. 
GRANGE (M.). — L’essor des Chemins de fer frangais. 
(6 000 mots, tableaux & graphiques. ) 


1947 341 324 (.43) & 385. (09 (.43) 


Schweizerisches Archiv ftir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 2, S. 153. 
MANGE (M.) — Problémes ferroviaires allemands. 


(6 000 mots. ) 
1947 385. (09 (.47) 


Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 2, S. 173. 
REINHARD MEYER (H.). — Die Eisenbahnen Sow- 
jet-Russlands. (6 000 Wé6rter.) 


1947 656 .234 (.494) 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 2, 8. 188. 
VYALLET (KE. M.). — Die Strukturwandlung des 
Personenverkehrs der Schweizerischen Bundesbahnen im 
zweiten Weltkrieg. (10 000 Worter und Tafeln.) 


In English. 


Bengal Nagpur Railway Magazine. 


1947 625 .28 (.54) 


Bengal Nagpur Railway Magazine, May, p. 99. 
India’s new train. The « Silver Arrow ». 


& tig.) 
Engineer. (London.) 
1947 621 .436 (.42) 
Engineer, No. 4754, March 7, p. 186; No. 4755, March | 
14, p. 210. 
Lord Kelvin and the Diesel engine. (4 800 words. ) 
1947 62 (01 (.42) 
Engineer, No. 4754, March 7, p. 194. 
Attempts to accelerate the nitriding of steel. (800 
words & fig.) 
1947 621. 131.1 
Engineer, No. 4754, March 7, p. £02; No. 4755, March ' 
14, p. 211. 
DIAMOND (EK. L.). — The development of locomotive 
power at speed. (4400 words & fig.) 
1947 621 .438 (.42) 
Engineer, No. 4756, March 21, p. 240; No. 4757, March 
28, p. 263. 


LYSHOLM (A. J. R.). — A contribution to the solu- 
tion of the gaz turbine problem. (5 800 words & fig.) 


Engineering (London.) 


1947 669 1 
Engineering, No. 4242, May 16, 415. 
The hardenability of steel. (1 900 words. ) ! 
1947 ne 669 


Engineering, No. 4242, May 16, 416, 
ROTHERHAM (L.) & MORL RY (Jn We) = 
of light alloys based on electrical resistivity. 
& fig.) 
1947 
Engineering, No. 4243, May 23 


— Analysis 


621 .333 (.42) 
1p. 469: 


Light-weight traction motors for the Southern Railway. 


(800 words & fig.) 
1947 


Engineering, No. 


621 .132 .7 (.54) 


4244, May 30, p. 451. 


Shunting locomotive for the port of Calcutta. (1 500 
words & fig.) 
1947 669 


Engineering, No. aa June 6, p. 485. 
MURPHY (A. J.). & P AYNE. ak. J. M.). — Magne- 
sium-cerium-zirconium alloys. (3 200 words & fig.) 


1947 621 133 3 
Hngineering, No. 4246, June 13, p. 495. 
(2 400 words & fig.) 


« Swirlyflo » fire-tube boilers, 
1947 625 .212 & 669 
No. 4248, June 27, 556. 


Engineering, 
LEE (0. R. J.). — The centrifugal casting of copper- 
alloy wheels in sand moulds. (3 800 words & fig.) 


(1.000 words | 


(2100 words” 


Great Western Railway Magazine. (Londot 


1947 625 .156 ( 
Great Western Railway Magazine, February, p. 3 
Concrete sliding stopblock. (£00 words & fig.) 


1947 625 .164 ( 
Great Western Railway Magazine, March & April, p 
Beating the blizzard. How the main line rail 
brought ‘the coal trains through. (700 words & fig.) 


Journal of the Institute of Transport. (Lond 


1946 656 
Journal of the Institute of Transport, Nov.Dec., p. 

BLEE (D.). — Railway collection and delivery ser 
for freight traffic, their organisation and scope. 
words. ) 


1947 621 1: 
Journal of the Institute of Transport, Jan.-Feb., p. 
ANDREWS (H. F.). — The economics of locom 
shed operation and locomotive running. (1 200 words 


1947 656 
Journal of the Institute of Transport, March-/ 
p. 439. 


EARLE EDWARDS (A.). 
train organisation and supervision. (3 000 words.) 


1947 656 .2 
Journal of the Institute of Transport, May-June, p. 

BLEE (D.). — The transhipment of goods train 
fic; its Tae ae and future. (2 800 words.) 


— Passenger and ir 


The Locomotive. (London.) 


| 
1947 621 . 
The Locomotive, No. 657, May 15, p. 63. 
Base-exchange water soiteners. (700 words.) | 


1947 621 132 .1) 
Hl he Locomotive, No. 657, May 15, p. 64. 
.N. E. R. locomotive designs, (1 100 words & fig 


1947 621 132 1 
the Locomotive, No. 657, May 15, p: 67. 


DERENS (L.). — The Dutch State Railway) 
(concluded). (1400 words & fig.) 

1947 621 132 4 
The Locomotive, No. 658, June 14, p. 79. 

The 0-8-0 T locomotive. (500 words. ) 

1947 621 14 
The Locomotive, No. 658, June 14, p. 85. 

Proposed balanced four-cylinder locomotive. 
words & fig.) 

1947 621 132 .1 


The Locomotive, No. 658, June 14, p 
AHLBERG (N.). — Swedish steam locomotives 
continued) (1200 words & fig.) 


1947 


The Locomotive, No. 659, July 15, p. 
Oil fired locomotives, 
land). 


621 133 1 

103. ; 
Great Northern Railwaz 
(1 200 words & fig.) 


} 
j 
i 
} 
| 
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Journal and Proceedings, 


titution of Mechanical Engineers. (London.) 
947 621 .436 
itution of Mechanical Engineers, Journal, March 
1947; and oa 1946, Vol. 154, No. 4, p. 587. 
ARTER sae D.). — The loop Scavenge Diesel engine. 
000 words & fig. ) 

947 621 13 


itution of Mechanical Engineers, 
Proceedings, Vol. 156, No. 1. 


Journal, June; and 


ULLEID (O. V.). — Presidential address. (3 000 
ds & fig.). 
347 625 .216 & 625 .252 


itution of Mechanical Engineers, Journal, June; and 
Proceedings, Vol. 156, No. 1, p. 74. 

utomatic couplers for railway rolling stock and con- 
ous braking of freight trains. (3000 words & fig.) 


Modern Transport. (London.) 


947 621 .431 .72 (.73) 
fern Transport, April 5, p. 3. 

IARPER (F. A.). — Motive power trends in U.S.A. 
narkable progress of the Diesel. (1 200 words.) 


947 621 .33 (.42) 
lern Transport, April 5, p. 8. 

etractable shoe-gears for electric trains, 
ig. ) 
947 625 .23 (.42) 
Jern Transport, April 5, p. 9. 

ritish railway carriages. — XX XVII. — Quasi-Pull- 
n cars (continued) (1600 words & fig.) 


(400 words 


947 656 .281 (.42) | 


dern Transport, April 12, p. 15. 


farshmoor derailment report — 2-6-2 locomotives and | 


‘+k defects. (900 words). 


947 625 .233 (.42) 
Jern Transport, April 12, p. 16. 

ighting of underground rolling stock. More L.P.T.B. 
vescent experiments. (900 words & fig.) 


947 656 .254 (.42) 
Jern Transport, April 12, p. 17. 

ab signalling on railways. (Westinghouse coded conti- 
us system). (1 400 words & fig.) 


947 385. 08s (.485) 
dern Transport, April 26, thes Wiley Ine io 

wedish State Raiiways: aon of private parece 
be continued). (2 800 words & fig.) 


947 385 (09 (.68) 
dern Transport, April 26, p. 17. 
‘ailway work in South Africa. (1 800 words & fig.) 


947 625 .232 (.42) 
Jern Transport, May 17, p. 3. 

lew experimental dining-cars on the L.M.S. 
ds & fig.) 


(1 400 


1947 
Modern poe a ay 24, op 
POULTNEY (EH. C.). — andar of express locomo- 
tive progress, — ‘sis coupled locomotives (to be conti- 
nued). (1200 words & fig.) 


1947 


621 .132 .1 (.42) 


625 .23 (.42) 
Modern Transport, May 24, p. 12; June 7, p. 19. 

British Railway Carriages. — XXXVI. — Sleeping 
car progresse and prejudice. — XXXIX. —Midland faith 
in Pullmans (continued), (1 400 words & fig.) 


1947 625 .17 (.42) & 656 .25 (.42) 
Modern Transport, May 24, p. 13. 
Signal and permanent way work, 
at I.R.S.E. meeting. (1 200 words.) 


1947 
Modern Transport, May 41, p. 10. 
Vacuum brake leakage. — L.M.S. 
ment. (400 words.) 


1947 
Medern Transport, May 31, p. 11. 
Lightweight traction motors for 
trains. (400 words & fig.) 


1947 
Modern Transport, May 31, p. 19. 
American suburban locomotives, Notes on a vanishing 
type (continued). (800 words & fig.) 


1947 


Modern Transport, June 7, p. 5 
For work in the docks. Heavy shunting locomotives. 
Specialised design for India. (1 200 words & fig.) 


385. (09 (.945) 


Co-relation discussed 


625 .254 (.42) 


measuring istru- 


621 .333 (.42) 


Southern Railway 


621 .132 .1 (.73) 


621 132 .7 


1947 
Modern Transport, June 7, p. 19. 
Victorian railways in 1945-46. Competition and curtail- 
ment. (300 words.) 


1947 
Modern Transport, June 14, p. 8 
Suburban railway coaches. — Southern 
preference. (400 words & fig.) 


625 .232 (.42) 


seeks public 


1947 656 eae Aa?) & 656 .261 (.42) 
Modern Transport, June 21, 

Developments in road-rail ys handling, Display of 
Great. Western Railway equipment. (1 200 words & fig.) 


1947 625 .28 (.42) 
Modern Transport, June 21, p. 15. 
ARMAND (l.). — Motive power on European rail- 


ways. Steam, Diesel, Gas turbine and Electric. (35 000 
words. ) 

1947 625 .232 (.42) 
Modern Transport, June 21, p. 19. 

Experimental coach for L.P.T.B. train services. (1 200 
words. ) 

1947 388 (.42) 


Modern Transport, June 28, p. 3. 

Final report on reconstruction in the city of London, — 
Influence of railway plan upon general proposals. (800 
words & plans.) 


! i ae) ee 


1947 656 .284 (.73) 
Railway Mechanical Engineer, April, p. 178. 
Diesel crankcase explosion. (900 words.) 


1947 656 .254 (.73) 
Railway Mechanical Engineer, May, p. 196. 

Air-stated engine for caboose power supply. (900 words 
& fig.) 


1947 6217.43 lent) 
Railway Mechanical Engineer, May, p. 229. 

BLEIBTREU (H.). — A critical survey of Diesel loco- 
motive design. (2 200 words, tables & fig.) 


1947 625 .242 (.73) 
Railway Mechanical Engineer, May, p. 233. 

New York Central 70-ton covered hopper cars. (1 500 
words & fig.) 


1947 625 .232 (.73) 
Railway Mechanical Engineer, May, p. 236. 

Quantity production of welded passenger cars, (1 600 
words & fig.) 


1947 


Railway Mechanical Engineer, June, p. 505. 
Practical suggestion on freight car design. (600 words. ) 


625 .24 


In Spanish. 


Boletin de la Asociacion Permanente 
del Congreso Panamericano de Ferrocarriles. 
(Buenos Aires.) 


1946/47 621 13 & 621 .431 .72 


Boletin de la Asoc. perman. del Congreso panameric. de 


Ferrocarriles, noviembre-diciembre, p. 62; marzo- 
abril, p. 29. 
PORTA (lL. D.). — ®? Traccion a vapor o Diesel? 
(40 000 palabras & fig.) 
1947 385 .15 (.82) 


Boletin de la Asoc. perman. del Congreso panameric. de 
Ferrocarriles, enere-febrero, p. 15. 

_ Compra de los Ferrocarriles de capital Britanico por el 

Gobierno argentino. (6 000 palabras & mapa.) 


1947 656 .23 (.82 

Boletin de la Asoc. perman. del Congreso ee q 
Ferrocarriles, enero-febrero, p. 43, 

El trafico de carga de los Ferrocarriles argentinos y su 

comiparacion con la produccion. (6 000 palabras, cuadros 


& fig.) 
1947 656 (.83) 


Boletin de la Asoc. perman, del Congreso panameric. de 
Ferrocarriles, enero-febrero, p. 76. 

CARIOLA (J.). — Coordinaci6n de los diversos medios 
de transporte en Chile. (5 000 palabras. ) 


Revista de Obras Publicas. (Madrid.) 
1947 624 .63 (.44) 


Ay ale de Obras publicas, marzo, p. 101. 
TORROJA MIRET (E.). — El puente de Luzz 
(2 400 palabras & con : DA ANS 


In Italian. 


Giornale del Genio Civile. (Roma.) 
1947 625 
Giornale del Genio Civile, febbraio, p. 71. 

BOAGA (G.). — Influenza della deviazione della 1 
cale nel tracciamento delle gallerie. (2 000 parole & 


1947 6: 
Giornale del Genio Civile, febbraio, p. 77. : 

POZZATI (P.). — Sul calcolo delle travi Vieren 
(2400 parole & fig.) 

1947 6 


Giornale del Genio Civile, febbraio, p. 82. 
STAGNI (E.). — Strutture lineari caricate di pr 
un metodo numerico per la determinazione dei 


critici. (6 000 parole & fig.) 


1947 624 .63 
Giornale del Genio Civile, marzo-aprile, p. 143. 
CREMESE (A.). — Ripristino del ponte sul T 


mento alla Stretta di Pinzano. (1 800 parole & fig.) 


L’Ingegnere. (Milano.) 


1947 621 33. 
L’Ingegnere, marzo, p. 181. | 
ZATTONI (T.). — Orientamenti sui futuri sv 


delle elettrificazione della rete delle F. 8S. Italiane. 
parole & fig.) 


1947 624 32 
L’Ingegnere, marzo, p. 205. 
TETTAMANZI (G.). — Ripristino del ponte fer 


i 
i 


rio de Cremona sul fiume Po. (3 500 parole & fig.) 


Ingegneria ferroviaria. (Roma.) 


1947 385. (09 (.45) & 623 
Ingegneria ferroviarla, gennaio, p. 1. 


LO CIGNO (E.). & CORBELLINI (G.). — Fas 


il punto della ricostruzione delle F. §. (8 000 | 
& fig.) | 
1947 3 


Ingegneria ferroviaria, gennaio, p. 16. 

CIRILLO (M.). — Organismi ferroviari internag 
l Unione dei carri e ! Unione delle carrozza. (3 
role. ) 


1947 625 .215 & 6 
Ingegneria ferroviaria, gennaio, p. 20. | 

RIGGIO (A.). — Sullo studio dei profili a res 
di trazione costante nei progetti stradali e ferro 
su alcune resistenze al moto in curva degli auta 
(5 700 parole & fig.) 


1947 625 .1) 
Ingegneria ferroviaria, febbraio, p. 49. 

Il completamento del secondo binario sulla li: 
Gottardo. (2000 parole & fig.) 


Keres 


AT 625 .172 (.45) | 
meria ferroviaria, febbraio, p. 53. 

tizie sulle carrozze dinamometrica e oscillografica 
¥. 8. (500 parole & fig.) 


Ay 656 .222 .4 

meria ferroviaria, febbraio, p. 55. 

JZZANTI (C.). — la tecnica della circolazione dei 
e la potenzialita delle linee ferroviarie (suite). 

0 parole & fig.) 

47 656 .211 (.45) 

meria ferroviaria, marzo, p. 97. 
concurso per il completamento della 

a-Termini, (1 600 parole & fig.) 

47 625 .23 (.45) 


mneria ferroviaria, marzo, p. 101. 


stazione di 


SIRAGHI (G.). — Le ferrovie negli Stati Uniti 
verica. (4000 parole & fig.) 

AT 656 .254 
seria ferroyiaria, marzo, p. 109. 

RGELLINI (P. L.). — Possibilita ed orientamenti 
radiotecnica applicata alle ferrovie. (5 000 parole 
-) 

AT 624 (.45) & 721 .1 (.45) 
meria ferroviaria, marzo, p. 119. 

NSONI (R.) & SOTTILE (A.). — Fondazioni su 


per il ponte ferroviario provvisorio a Sesto Calende. 


O parole & fig.) 


In Dutch. 


Spoor- en Tramwegen. (Utrecht.) 


46 621 :132 .5 (.73) 
r- en Tramwegen, Nr 20, 4 Juli, p. 240. 

TMEYER (A. F.). — Reuzenlocomotieven voor de 
n Pacific. (1 300 woorden & fig.) 

46 385 .586 (.493) 


r- en Tramwegen, Nr 21, 18 Juli, p. 250. 
\LBERSTADT (H. A. C.). — De opleiding bij de 
male Maatschappij der Belgische Spoorwegen. (4 000 
den & fig.) 

46 625 .232 (.73) 
r- en Tramwegen, Nr 21, 18 Juli, p. 256. 

"MEYER (A. G.). — « Anderhalidekkers » voor de 
Island Railroad. (1.000 woorden & fig.) 


46 623 (.492) & 656 .25 (.492) 
r- en Tramwegen, Nr 22, 1 Augustus, p. 261. 
rnieling en herstel van het seinwezen der 
O woorden & fig.) 


46 624 .32 (.492) 
r- en Tramwegen, Nr 24, 15 Augustus, p. 278. 

voorloopig herstelde Moerdijkbrug gereed. (1 500 
den & fig.) 


Nees: 


16 621 .132 .3 (.492) & 621 .132 5 (.492) 
~ en Tramwegen, Nr 23, 15 Augustus, p. 281. 

| PATER (A. D.). — De van de Zwitsersche Spoor- 
n overgenomen locomotieven der N. S. serie 3000, 
5600, 7800 en 7850. (1 600 woorden. tabellen & fig.) 


1946 385. (09 (.492) & 623 (.492) 
Spoor- en Tramwegen, Nr 24, 29 Augustus, p. 289. 

KORVER (J. J.). — De herstelling yan oorlogschade 
aan den weg, de kunstwerken en de gebouwen. (2 000 
woorden & fig.) 


1946 621 335 (.44) & 621 .431 .72 (.44) 
Spoor- en Tramwegen, Nr 24, 29 Augustus, p. 291. 

NYMEYER (A. G.). —* Railvoertuigen voor aan- 
drijving door verschillende energiebronnen en hun toepas- 
sing door de Fransche Spoorwegen. (4 500 woorden, 3 ta- 
bellen & fig.) 


In Norwegian. (= 439.82.) 


Teknisk Ukeblad. (Oslo.) 


1947 725 .31 (.481) = 439 82 
Teknisk Ukeblad, No. 21, p. 309. 


LOKEN (K.). — Central station of Oslo. (1 700 words 
& fig.) 


1947 Fe 691 = 439 .82 
Teknisk Ukeblad, No. 24, p. 354. 

OFTEDAHL (C.). — Analysis of concrete. (1 700 
words & fig.) 

1947 624 1 = 439 .82 


Teknisk Ukeblad, No. 26, p. 371. 


ENGELBRETH (K.). — Foundation problems. (1 600 
words & fig.) 


In Portuguese. 


Gazeta dos Caminhos de ferro. (Lisboa.) 


1947 385. (09 (.469) 
Gazeta dos Caminhos de ferro, n° 1417, 1 janeiro, p. 7. 
Fusao das Emprésas ferroviarias, Alguns elementos 
para o estudo do problema portugués. (2000 palavras. ) 


1947 621 33 
Gazeta dos Caminhos de ferro, n° 1417, 1 janeiro, p. 13. 

VIEIRA DE CASTRO (A.). — Electriticacées e Indus- 
trializacoes., (2.000 palavras. ) 


1947 385 .15 
Gazeta dos Caminhos de ferro, n° 1420, 16 de fevereiro, 
p: 199: 


VIEIRA DE CASTRO (A.). — Nacionalizagoes, fusdes 
e reorganizagoes de vias férreas. (2 200 palavras. ) 


1947 621 33 
jtazeta dos Caminhos de ferro, n° 1421, 1 de margo, p. 
215; n° 1423, 1 de abril, p. 7. 
VIEIRA DE CASTRO (A.). — A miragem da tracgao 
eléctrica nas grandes linhas férreas. (6 000 palavras. ) 


Tecnica. (Lisboa.) 


1946 624 .2 
Teenica, n° 168, novembro, p. 7. 
BORGES (J. Ferry E. 8.). — Estudo experimental do 


campo de tensdes pela rotura duma camada aderente. 
(2 500 palavras & fig. ) 


1946/47 62. (01 & 691 
Tecnica, n° 169, dezembro, p. 59; n° 170, 123. 

DE SOUSA COUTINHO (A.). — Determinagiio de 
tensdes no betao pelo mitodo do tensdmetro fotoelastico. 
(15 000 palavras, cuadros & fig.) 


janeiro, p. 


1946/47 62. (01 & 721 9 
Tecnica, n° 169, dezembro, p. 75; n° 170, janeiro, p. 147. 

CANSADO DE CARVLHO (E.). — Calculo dum silo 
rectangular de betao armado, (5 000 palavras, cuadros 
& fig.) 


1947 53 
Tecnica, n° 171, fevereiro, p. 219. 

ROCHA (M.). — A fisica e a engenharia civil, (4 000 
palavras & fig.) 

1947 TAN, ll 
Teenica, n° 173, abril, p. 332. 


MAYER (A.). — Les applications de la mécanique des 
sols et Pétude des fondations. (8 000 mots & fig.) 


In Swedish. (= 439.71.) 


Nordisk Jarnbanetidskrift. (Stockholm.) 


1947 621 .133 .2 (.485) = 439 .71 
[&e 621 .392 (.485) = 439 .71 
Nordisk Jarnbanetidskrift, n° 5, p. 131. 


NIKLASSON (S8.). — Electric welding of copper fire- 
boxes for locomotives. (6 200 words & fig.) 


% 
3 
Pa 


68 — | 


1947 659 (.73) = 43 
Nordisk Jarnbanetidskrift, n° 5, p. 149. 

SJOBERG (A.). — Publicity ‘organization of Ame 
railroads. (4900 words & fig.) 


1947 385. (072 (.481) = 42 
Nordisk Jarnbanetidskrift, n° 6, p. 164. 

LOKKE (0. A.). — Section C meeting at Stock 
— Lecture: The Laboratory in the service of rail 
(4 400 words & fig.) 

P. 173, Danish report, 
(1 100 words. ) 

P. 175, Finnish report, by M. ROSS (T.). 


by Mr. von HERBST 


(500 we 


P. 176, Swedish report, by Mr. MOLIN (E.). 
words. ) 

P. 178, Swedish report, by Mr. RIBBING (E.). 
words. ) 

1947 656 .28 (.485) = 43! 


Nordisk Jarnbanetidskrift, n° 6, p. 180. 
HARD (T.). — Railway accident report 


: Gardsj 
June 28th, 1945. (3 800 words & fig.) 


Sparvag och Buss. (Stockholm.) 


1947 
Sparvag och Buss, n° 5, p. 74. 
ZETTERSTROM (O.). — American underground 
road systems. (1 700 words & fig.) 


625.42: (.73) sae 
93. 
— New York undergroun 


624 .42 (.73) = 43 


1947 
Sparvag och Buss, n° 6, p. 


ZETTERSTROM (0.). 


roads. (500 words & fig.) 
Teknisk Tidsskrift. (Stockholm.) 
1947 621 .13 (.42) 


Vekmsk Tidsskrift, n° 20, p. 445. 
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